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Today, when all phases of business are being in- 
vestigated for hidden losses or undeveloped 
sources of income, the interrelation of manufac- 
ing costs, operating capital, rate of return, and 
manufacturing lot sizes should not be overlooked. 
The author has prepared a series of charts that 


serve to evaluate the effects of these factors 
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Fig. 1—Relation between set-up costs and carrying charges to lot size 











EW BUSINESS managers would 

permit unsupervised expenditures 

of capital for equipment, invest- 
ment, or maintenance. However, the 
duty of determining lot sizes is often 
left to clerks who do not have enough 
of the confidential facts about the busi- 
ness at their command to enable them 
to make correct decisions even if they 
might otherwise be able to do so. Asa 
result, production quantities are often 
determined by rule of thumb or by 
means of that “educated hunch” called 
business judgment. 

At one extreme will be found cases 
where investments in inventories total- 
ing hundreds and even thousands of 
dollars often do not receive the con 
sideration given to the purchase of the 
lubricating oils for the machines on 
which the products are made. At the 
other extreme is the practice of fre 
quently interrupting set-ups to run lots 
so small that the set-up costs entirely 
eliminate any chance of ultimate profit 
on the transaction. 

Somewhere between these extremes is 
to be found the lot size which will give 
the lowest unit cost, the quantity which 
will give the greatest return on the in- 
vestment and the quantity which will 
permit the most economical use of oper- 
ating capital. Strange, as it may seem, 
for any given set of conditions, these 
quantities are all different 

There are certain cost items in con- 
nection with processing an order through 
a plant, such as clerical expense and set- 
up, or make-ready, costs which remain 
the same regardless of the lot size. It 
is obvious that the proportional part of 
this expense which is carried by each 
unit in the lot becomes smaller as the 
lots become larger. However, running 
large lots in order to save on set up 
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Chart I—For determination of the value of factor K 


costs may result in building up large 
inventories of finished or partly finished 
goods. Inventories tie up operating 
capital and are a source of expense in 
that they require storage space, light, 
heat, attendance and so forth. The 
product may also depreciate in storage 
or become obsolete because of changes 
in demand or because of improvements 
which are made after the product is put 
into stock. 

The curve m in Fig. 1 demonstrates 
the way in which set-up costs vary with 
changes in lot size. If only one article 
is made the entire set-up cost would 
have to be carried by that article. If 
two pieces are made each article would 
carry half the burden. If four, ten or 
a thousand articles are made each arti- 
cle would carry its proportional cost. 

The curve n shows carrying charges 
plotted against lot size. Because the 
group of costs included under the term 
“carrying charges” varies directly in 
proportion to the number of articles in 
the lot this curve is a straight line. It 
is seen from these two curves that set- 
up costs decrease as the lots become 
larger while carrying charges increase 
with larger lots. The curve m + n is 
obtained by adding set-up and carrying 
charges for each different lot size. 
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These costs are lowest for the lot size 
at which curve m crosses curve n. An- 
other way of saying the same thing is 
that unit costs are lowest for the lot 
size at which set-up costs equal carrying 
charges. 

Various formulas have been de- 
veloped for determining the lowest point 
in this curve mathematically. In this 
presentation, typical formulas will be ex- 
plained, and the various factors enter-, 
ing into the formulas will be discussed. 
A list of books and articles on this sub- 
ject has been appended as reference for 
those persons who might be interested 
in the mathematical derivation of 
economic lot size formulas. 

A great deal has been written in the 
past few years about economic lot size 
formulas and their derivation. However, 
because these formulas require a certain 
amount of ingenuity and mathematical 
ability to use, their adoption has not 
been widespread. With a view to mak- 
ing it easy to determine and to apply 
lot size information in the average plant 
Charts I, II, and III have been de- 
veloped. As any factors that do not 
apply in the specific case may be 
omitted, these charts have an unusual 
range of application. 

In dealing with production quantities 


it should be borne in mind that all the 
factors which affect a decision cannot 
be expressed by a mathematical formula, 
but, since some of them can, a proper 
analysis of these factors should form a 
basis for the exercise of business judg- 
ment. 

The general formula for determining 
the minimum cost quantity may be 
written in the following form: 


M MV NP \ M 
Ve: xKe\nwp—v/ c 
When the annual sales of an item is less 
than ten times the preparation cost, 
this general formula should be used. In 
cases where the product is delivered to 
stores from the manufacturing depart- 
ment in one lot or at least over a rela- 
tively short period of time, and where 
the annual sales are more than ten times 
the preparation cost, the following ap- 
proximate formula may be used: 





MV 


KC 


Q. = \ 


Where the ratio of sales to make-ready 


costs for one lot is more than 10 and | 


less than 100 the minimum cost quan- 
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Chart I1I—For determination of the minimum cost quantity and economic cost quantity 


tity should be determined in every case. 
When the ratio is over 100 and less than 
1,000, it is safe to determine lot sizes in 
a few cases and set similar quantities 
by comparison. 


In the preceding formulas: 


@», =the minimum cost quantity 

M =the make-ready, set-up or prep- 
aration costs. It should in- 
clude the clerical expense of 


getting out the order and all 
other costs which are the same 
regardless of the lot size. 


=the sales volume or yearly de- 
mand. 
C = the unit cost. It should include 


material, labor and burden ex- 
cept for such burden charges 
as have to do with set-up costs 
and carrying charges. 


N=the number of working days 
per year. 

P = the rate of production in pieces 
per day. 

K = the group of factors which tend 


to counteract the advantages 
gained by spreading set-up costs 
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over an _ increasingly larger 


number of units. 
The formula for K is: 
7+0+D A *& 


K = — +——— 
2 c 


Where: 


I = the interest rate at which money 
can be borrowed. To be strictly 
correct J as used in determining 
K should include an allowance 
for insurance and taxes on in- 
ventory, but for all practical pur- 


poses, these items may be 
neglected. 

O = obsolescence. 

D = depreciation. Depreciation and 
obsolescence are factors intro- 
duced into the formula to evalu- 
ate the risk involved in storing 
the product and tend to limit 
lot sizes in proportion to the 
risk involved. 

A =the net area occupied by a unit 


of the product. Thus, if the pro- 


duct occupies one square foot of 


floor space and can be piled ten 
high the net area occupied by 
one unit would be 0.1 square 
foot. 

: the price per square foot of floor 
space. This should include the 
floor rental charge and a propor- 
tional part of the light, heat, and 
store room attendance costs. 


Determination of Factor K 


D 


repre- 


| 
+— 


mm ; I+o0 
The expression ————— 
9 


sents costs which are figured on the 
average inventory. The average in- 
ventory is used on the assumption that 
from the time the goods are put in stock 
the inventory starts to decrease. The 


> 
expression - a represents the storage 
charges and is figured on the entire in- 
ventory or lot size because the entire 
lot is put in stock at one time and for 
this reason space must be reserved for 
it. 
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Chart I11—Effect of lot size on the value of unit set-ups and unit carrying charges 


The value of factor K may be readily 
determined with the aid of Chart I. 
Provision is made in this chart for omit- 
ting any of the factors if it is felt that 
they have no bearing on the particular 
case under consideration. Dotted lines 
1 to 6 illustrate the steps to be followed 
in determining factor K. When storage 
charges are omitted factor K is found 
at the intersection of the dotted line 2 
with the third scale from the left of the 
chart. When storage charges are in- 
cluded factor K is found at the intersec- 
tion of dotted line 6 with the K scale 
on the chart. Either obsolescence or de- 
preciation may be omitted by drawing 
line 1 from the bottom of the respec- 
tive scale. 


Minimum Cost Quantity 


Chart II is designed to solve the 
MV 

formula Q», = /——, The same 
"] ' V KC 

method is followed as in Chart I. Lines 


are drawn from the proper values con- 
necting the M scale and the V scale, 
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and the K scale and the C scale. A 
third line is drawn between the inter- 
section of these lines with their respec- 
tive pivot lines. The minimum cost 
quantity is read at the intersection of 
this line with the Q,» scale. 
Economic Production Quantity 
It was said before that the lot size 
that gives the minimum unit cost is not 
the lot size that will give the most 
economic use of operating capital. It 
is possible to process a lot smaller than 
that at which the minimum unit cost is 
obtained and by means of more frequent 
turnover of the operating capital to ob- 
tain the same total profit at the end of 
the year as would have been obtained 
if the minimum cost quantity had been 
The equation stating the relation 
of the economic lot size and the mini- 
mum cost quantity may be written: 


used. 


Where 


Q = the economic production quantity 
R =the rate of return and indicates 
the relation between the 
price and the total unit cost. 
Chart II is also designed to solve this 
equation. In solving for the economic 
production quantity a line is drawn be- 
tween the “Interest” scale and_ the 
“Rate of Return” scale. A second line 
is drawn from the intersection of the 
first line with its pivot line through the 
minimum cost quantity on scale Q,, to 
the scale Q where the economic cost 
quantity is read. 


A Production Problem 


A manufacturer of industrial gasoline 
engines wishes to make an economic 
analysis in order to determine the num- 
ber of cylinder blocks of a certain model 
to process at one time. A study of the 
sales trend of engines using this cylinder 
block together with the sales of replace- 
ment blocks indicates that it is reason- 
able to expect a demand for 800 of these 
blocks during the coming year. This 


sales 
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study also shows that in six years or 
sooner the model will have become ob- 
solete. When placed in storage each 
block occupies about two square feet 
of storage space. The cost of floor space 
including a prorated amount of the light- 
ing, heating and attendance expense is 
90 cents a square foot. The inventory 
cost of the engine block is $20.00 and 
the interest rate at which money can be 
borrowed is 6 per cent. The expense in- 
cident to handling the production order, 
making machine set-ups and processing 
the first piece is $42. 

Performing the operations indicated 
by lines 1 to 6 on Chart I gives a value 
of 0.20 for factor K. MHaving deter- 
mined the value of factor K, the mini- 
mum cost quantity is found to be 92 
by drawing lines 1, 2 and 3 on Chart 
Il. The average return on money in- 
vested in the business under considera- 
tion has been about 18 per cent. Based 
on this rate of return lines 4 and 5 on 
Chart II show the economic cost quan- 
tity to be 46 blocks which is equivalent 
to a three weeks’ supply. 


Set-Up and Carrying Costs 


In order to visualize the effect of the 
lot size on the value of unit set-up costs 
and unit carrying charges the following 
values were determined from Chart III. 


L n m m+n 
20 $0.10 $2.10 $2.20 
40 0.20 1.05 1.25 
60 0.30 0.70 1.00 
80 0.40 0.52 0.92 
100 0.50 0.42 0.92 
120 0.60 0.35 0.95 
140 0.70 0.30 1.00 
160 0.80 0.26 1.06 
180 0.90 0.23 1.18 
200 1.00 0.21 1.21 
220 1.10 0.19 1.29 
240 1.20 0.17 1.37 
260 1.30 0.16 1.46 
280 1.40 0.15 1.55 
800 1.50 0.14 1.64 


A convenient means of determining 
the corresponding values of unit set-up 
costs and unit carrying charges for va- 
rious lot sizes when using this chart is to 
stretch a rubber band over a thumb 
tack inserted at the set-up cost quantity 
on the M scale and the pivot point es- 
tablished on the line adjacent to the K 
scale. As the rubber band is moved 
along the L scale by means of a pencil 
point the corresponding values of set-up 
cost and carrying charges may be read 
at the intersection of the rubber band 
with the scales m and n. 

Plotting the values obtained above in 
Fig. 1 the straight line n shows that 
unit carrying charges vary directly in 
proportion to the lot size. Curve m 
shows that unit set-up costs decrease 
rapidly at first with increases in the 
lot size. Curve m + n is obtained by 
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adding the ordinates of the curves m 
and n. The lowest point in the curve 
occurs where curve m intersects curve n. 
This occurs at lot size 92 which is the 
minimum cost quantity as determined 
by the use of Chart II. Thus it is 
seen that at the minimum cost point the 
unit set-up costs equal the unit carrying 


charges. This permits the use of the 
formula, 
2M 
m+n = 
L 


in order to obtain the sum of unit set- 
up costs and carrying charges at the 
minimum cost point. 

The point of maximum return as 
shown on Fig. 1 is the point at which 
the “m -+- n” curve drops the greatest 
distance below the line connecting the 
minimum cost point and the economic 
lot size point. 


Sales Volume and Costs 


In many businesses it is customary to 
include set-up costs and carrying charges 
with burden costs and prorate this cost 
as a percentage on direct labor. As the 
unit direct labor cost on an item is the 
same in a large lot as in a small one, 
this method of prorating set-up and 
carrying charges often disguises unprofit- 
able items. In many cases a company 
has retained a number of unpopular 
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Fig. 2—Relation between profit 
and loss and yearly sales volume 


models or designs on the assumption 
that the combined earnings of the group 
would be equivalent to the earnings of 
one best seller. 

One result of treating set-up and car- 
rying charges as a percentage of the di- 
rect labor expense is that any economy 
which is effected in direct labor because 
of motion economy or other improve- 
ment in the process shows a correspond- 
ing reduction in the set-up and carrying 
charges when no actual reduction in 
these costs has been made. Finally, 
selling prices are often arrived at either 
by just meeting competitive figures or 
by adding to the direct labor cost a 
percentage to cover factory burden in- 


cluding set-up and carrying charges plus 
an additional percentage to cover ad- 
ministrative and selling expense. When 
selling prices and costs are arrived at in 
such inaccurate ways it is to be ex- 
pected that the final results of a year's 
business is not always encouraging. The 
relation profit and 
yearly sales volume is shown for a typi- 
cal product in Fig. 2. Such a chart 
furnishes one means of determining 
whether or not it is profitable to keep 
or discontinue questionable designs or 
models. 


between and_ loss 


Correct inventory control consists in 
determining as accurately as possible the 
size of the manufacturing and purchase 
lots from an economic point of view. 
Today, even more than in the past, it 
is necessary for the business executive 
to balance savings against losses in each 
transaction in such a way as to’ show 
the greatest net return. It is unsafe, in 
the present period of rapidly changing 
prices and costs, to base business deci- 
sions on anything other than the most 
carefully established facts regarding the 
relation of production quantities to 


costs. 
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Practical Set-Ups for 
Sharpening Intricate Cutters 


HERMAN ISLER 
Designer, The Cincinnati Milling 
Machine Company 


LMOST any cutter can be sharp- 

ened and still produce as good 

a finish and as true a form as 

will a new cutter. In fact, the efficiency 

of a new cutter may be improved by 

sharpening before it is used, provided 

the correct clearance angles for the ma- 

terial to be machined are taken into 
account. 

One of the important points in cut- 
ter sharpening is the direction of rota- 
tion of the grinding wheel in relation 
to the teeth of the cutter. If the wheel 
that the cut is from the 
back of the teeth toward their cutting 
edges, burrs will be formed on the cut- 
ting edges and must be removed by an 
oilstone before the cutter will do good 
work. About the only advantage of 
running the wheel in this direction is 
that the pressure of the cut automati- 
cally keeps the tooth being ground in 
contact with the tooth rest. 

If, however, the wheel is run so that 
the grinding cut is from the cutting edge 
toward the back of the teeth, the cutter 
has a tendency to rotate with the wheel 
and the tooth being ground must be 
held against the tooth rest by hand. 
Since the pressure required to do this is 
very slight, this disadvantage is negligi- 
ble. The advantages of this method 
outweigh its disadvantages, for there 
will be no burrs to remove and the cut- 
ting edges of the teeth are less likely 
to be burned. 

Special tools and fixtures adapted to a 
Cincinnati No. 2 cutter grinder give a 
fast and easy method of sharpening in- 
tricate milling cutters. Probably one of 
the simplest jobs is sharpening the teeth 
of an end mill. The shank of the mill 
is held in the taper hole of the head- 
stock and the tooth being ground is 
held in contact with the tooth rest by 
hand. A number of the more interest- 
ing set-ups follow: 

A very intricate job is sharpening a 
dovetail cutter having inserted teeth. 
The set-up for sharpening the teeth of 


revolves so 
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such a right-hand cutter having a diam- 
eter of 8 in. and an included angle of 55 
deg. is illustrated in Fig. 1. Due to the 
large hole for the draw-in rod in the end 
of the cutter arbor, the stub center A 
is slipped over the regular center in 
bracket B. The tooth-rest finger is set 
above the tooth being ground and the 
action of the wheel automatically holds 
the tooth being ground in contact with 
the tooth-rest finger. The set-up for 
sharpening a left-hand cutter of the 
same type is shown in Fig. 2. In this 
case, the tooth-rest finger is set below 








the tooth being ground. In both cases 
a 3%-in. flared cup wheel is used for 
grinding. 

After the swivel table has been set 
approximately to the correct angle, it is 
set accurately by a _ special device 
Bracket C is attached to the sliding 
table and carries the swivel stud D. One 
end of a long, fine-thread 
pivoted in block F in the swivel table 
and the opposite end engages the round 
nut H, which is held in a slot in the 
swivel stud. The angle of the swivel 
table is adjusted very finely by turning 


screw is 





Figs. 1 and 2—Sharpening right- and left-hand dovetail cutters having 


inserted blades. 


The set-up for this job is quite intricate and the 


means for setting the cutters for clearance is ingenious 


AMERICAN MACHINIST 

















‘ases 


for 


vice 
ding 
One 
vy is 
rable 
und 

the 
vivel 
ning 


| a ce Ao 





ing 
the 








AUGUST 1, 1934 























Fig. 3—While this _ illustration 
shows a set-up for sharpening a 
spiral cutter, it gives the relation 
of the setting dog to the clearance- 


setting dial 


the nut with a pin inserted in holes 
drilled for that purpose. A dial indi- 
cator mounted on a rod sliding in a 
holder in the end of bracket C, and with 
its contact point against the side of the 
swivel table, shows how much that table 
has been swiveled. 

For setting the cutter for tooth clear- 


ance, bracket B is provided with a clear- 
ance-setting gage consisting of a station- 
ary and a pivoted plate. 
graduated in degrees and the other one 
has a zero line that coincides with the 
graduations on the first The 
pivoted plate is provided with a locking 


One plate is 


plate. 
and has a hole to fit the round 
tail of a dog used for the setting. 

In use, the cutter is placed on cen- 
ters with the dog loose on the cutter 
arbor, and the pivoted plate is locked 


screw 


at zero. The centering gage on top of 
the wheel head is set in front of the 
wheel rim, and the slide is moved until 
the centering gage is opposite the mid- 
length of the cutter teeth and the cut- 
ting edge of one tooth is in contact 
with the centering gage. The tail of the 
dog is put into the hole in the pivoted 
plate and the dog is clamped to the 
cutter arbor; then the centering gage is 
removed. 

The pivoted plate is unlocked and is 
rotated with the cutter to the desired 





clearance angle, after which it is again 
locked. 
inward until the tooth to be ground is 
close to the wheel, the tooth rest is fas- 
tened on top of the wheel head and the 
tooth-rest 
tooth and is clamped. 

ting dog is then removed. 
can now be proceeded with. 


The table saddle is then moved 


placed above the 
The cutter-set- 

The grinding 
The angle 
of the cutter is tested by the gage block 
H, which has angular ends. While the 
diagram in Fig. 3 illustrates the grind- 
ing of a spiral mill, it shows the relation 
of the setting dog to the 
setting dial. 


finger is 


clearance- 


The set-up for sharpening the facing 
teeth of a pair of combination cutters 
is illustrated in Fig. 4. The larger cut- 
ter is 14 in. in diameter and the diam- 
eter of the smaller one is 10 in. Both 
cutters must run accurately true. The 
offset of the teeth in one cutter in re- 
lation to the teeth in the other must 
be very accurate and is controlled by 
the cross-feed screw to which the hand- 
wheel and micrometer collar, at left, 
are attached. The cutters are mounted 
on an arbor that fits the face-mill grind- 
ing attachment. The attachment is 
very rigid and can be used with either 
a cup or a disk The spindle 
rotates in antifriction bearings. The at- 
tachment is set for a clearance angle 
of 5 deg. and the table is swung half- 
way round to bring the weight of the 
cutters and the attachment over the 
table bearings. 


wheel. 


A 5-in. straight cup wheel is used and 
the tooth being ground is held by the 
action of the wheel against the offset 
finger of the tooth rest. The table is 
mounted on anti-friction bearings and 
moves very easily. For short 
ments, a slight twist is given to the 
knurled knob, bottom center, for longer 
movements, the handle on the knob 
is used. The table dog (not shown) 
has a spring-cushioning device that is 
When the dog is cor- 


move- 


very convenient. 





Figs. 5 and 6—Before the facing teeth are sharpened, the outsides and the 
corners of the teeth in the smaller cutter are sharpened in these set-ups 





rectly located, and after the operator 
has let go of the knob, the loaded spring 
automatically returns the table to the 
starting position. Before the two cut- 
ters were assembled for grinding the 
faces of the teeth, the outsides and the 
corners of the teeth in the smaller cutter 
were ground in the set-ups shown in 
Figs. 5 and 6. 

Set-ups illustrating the sharpening of 
a 16-in. face mill having inserted teeth 
tipped with tungsten-carbide are given 
in Figs. 7, 8 and 9. The outsides, the 
corners and the faces of the teeth are 
being ground in these set-ups, which 
were developed in our shop. 

Formed cutters for milling the teeth 
in hacksaw blades are ground in the set- 
up in Fig. 10. Since, in use, a number 
of these cutters are strung in a gang 
on the cutter arbor, the number depend- 
ing upon the length of the saw blades, 
it is essential that they all be of the 
same diameter and that the radii of all 
the cutting faces be alike. 

In the taper hole in the spindle of the 
headstock A is fitted a suitable arbor ex- 
tending beyond the spindle a sufficient 
distance to allow space for the tooth- 
rest collar B, the cutter C to be ground, 
and the slip collar D. Through the 
arbor passes the stud F having the 
clamping-rod stud H on the front end 
making connection with lever J at the 
rear end. This lever fulerums on block 
K. The wheel-truing attachment L is 
mounted on the table in such a way that 
the diamond point lines up vertically 
with the headstock spindle. The tooth- 
rest finger M is rigidly attached to collar 
B, which, in turn, is attached to the 
work arbor. The offset end of the finger 
contacts with the relieved part of the 
cutter about 1 in. behind the cutting 
edges. Also attached to collar B is the 
stud N, which carries the thumbscrew 
O, its end being in contact with the 
table. 

The thumbscrew is used for radial ad- 
justment of the cutter to be ground. 
The operator stands at the left of the 
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Figs. 7, 8 and 9—These 
set-ups illustrate the 
sharpening of the out- 
‘sides, the corners and 
the faces of the teeth 
of a 16-in. cutter hav- 
ing inserted teeth tipped 

with tungsten-carbide 





Fig. 10—Sharpening a formed cutter for milling teeth in hacksaw 


blades. 


In use, a number of these cutters are ganged on an arbor, and 


they must be ground so that their radii will be accurately the same 


table-feed handwheel P and holds lever 
J in his right hand. A slight pressure 
to the left on the lever holds the cutter 
to be ground firmly against a ground 
shoulder on the work arbor. Pushing 
the lever to the right releases the cutter, 
the slip collar and the clamping stud, 
permitting the operator to slide the cut- 
ter away from the tooth-rest finger M 


and to index the cutter for grinding the 
next tooth. By means of a dial indi- 
cator (not shown) the highest tooth is 
located and is turned to the top as the 
first tooth to be ground. The table is 
then moved to the left until the dia- 
mond point lines up with the grinding 
wheel. The cross-feed handwheel S§ is 
then turned to bring the diamond point 
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Fig. 11—After the cut- 
ters for milling the 
teeth in hacksaw blades 
have been sharpened, 
they are checked in 
this inspecting device 


11 


into contact with the grinding wheel. 

After truing the wheel, the table is 
moved to the right until the cutter to 
be ground lines up with the grinding 
wheel. The thumbscrew O is then ad- 
justed, slightly rotating the cutter, and 
cuts are taken on each tooth in turn. 
This cycle is repeated until all the teeth 





have been sharpened. If the cutter 
needs grinding several times around to 
even up the teeth, it is advisable to true 
the grinding wheel just before taking 
the final cut. After the grinding has 
been completed, the cutter is placed on 
the gaging block in Fig. 11 for inspec- 
tion. 


A Tribute to Machine Tool Leaders 


R. LEWIS GIEBEL 


Too often, during the past year, the 
machine tool industry has been shocked 
by the death of one of its prominent 
leaders. It was not necessary to know 
these men personally to appreciate their 
qualities. In order to make a name for 
one’s self in this industry of service it 
is essential not only to have all the gen- 
eral qualities requisite for success, but 
also a superabundance of intestinal 
fortitude, combined with a sincere de- 
sire to be of help to one’s fellow man. 

When one compares the material for- 
tunes of these men with those of leaders 
in other industries, he appreciates the 
fact that monetary gain could not have 
been their chief goal. If he studies their 
personal history, he will learn that they 
all started with the idea of building a 
machine that would be of service to 
man. All through their lives, they per- 
sistently tried to improve that first 
model. They built and equipped splen- 
did factories, assembled and _ trained 
alert and progressive men for their 
manufacturing and sales organizations. 
Year in and year out, they directed the 
efforts of these men, always striving to 
improve their products, to make them 
last longer and produce more. 

The layman does not appreciate the 
important part the machine tool indus- 
try has played in his present comfort- 
able, inexpensive manner of living; his 
life, which for ease and comfort, far 
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surpasses that of ancient kings. Di- 
rectly or indirectly, the cost of every- 
thing one eats, wears or uses in any 
way whatsoever is tied up with the 
progress of the machine tool industry. 
These things are made available to more 
people because the leaders of this indus- 
try continue to improve the quality and 
productivity of their machines. 

In order to remain leaders, the ma- 
chine tool manufacturers must reinvest 
a large part of their profits in new de- 
velopments and continually experiment 
with new manufacturing methods, allied 
to the trade. It has always been the 
custom, and no doubt will continue, for 
these companies to offer their engineer- 
ing knowledge and experience to their 
prospective customers with no thought 
of charging them for it. 

If we casually walk through the shops 
of the great machine tool factories, we 
will find men employed there who are 
above the average in skill and intelli- 
gence. The great majority of these men 
have been with the company all their 
lives, in spite of the fact that the com- 
pany’s profits do not permit paying a 
very high wage. They are enthusiastic 
about the machine tools they produce, 
proud of their work and faithful to their 
employer, who in turn is loyal to them. 
During this depression, many of the 
leading machine tool companies have 
nearly gone into bankruptcy in order 


that they might provide work for their 
men. 

As a machine tool man, I am proud 
of the industry and am glad to play a 
small part in its development. I take 
this means of paying my most sincere 
homage to the men who have made it 
what it is today. 


Support Trade Schools 


ALFRED GRAYSHON 
Olney High School, Philadelphia 


I have noted with a great deal of in- 
terest the several articles and editorials 
in American Machinist on the question 
of shortage of apprentices and the need 
for renewing an apprentice system. 

The code conference in Washington 
certainly showed the shortsightedness of 
the metal manufacturers with regard to 
apprentices. For the last thirty years, at 
least, they made small if any provision 
for the supply of skilled machinists. In 
general they depended too much upon 
immigration. 

Vestibule schools are only slight aids 
for specialty men. High schools of pub- 
lic school systems, because of the limited 
available time, can only turn out first- 
class apprentices with about two-years 
credit. But trade schools properly con- 
ducted can produce first-class ma- 
chinists. They have received little sup- 
port or credit from the industry they 
are supplying. 

I think that inasmuch as the industry 
in general does not adhere to the ap- 
prentice system it should be compelled 
to aid and support industrial training 
in either public high or trade schools or 
both, on a more extensive scale than 
it now is. 

We cannot and should not be depend- 
ent upon foreign apprentice systems or 
a few broad-minded concerns to supply 
our demands for skilled machinists or 
toolmakers. 





Visualizing a Tenth 


We are apt to talk of “tenths” though 
we rarely appreciate how small they 
really are. This was brought home in a 
very startling manner by the Norton 
Company at a recent exhibit of new 
grinding machinery. Representing “one- 
tenth” by a black line 0.2 in. wide they 
painted a white band on the floor to 
represent an inch on the scale. A little 
figuring will show that the “inch” was 
166 ft. 8 in. long, but no calculations 
impress you as much as seeing the long 
white line, and what a very small por- 
tion of it was taken up by the black 
line representing one-tenth. 
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Combination Press Tools 
That Save an Operation 


JOHN J. McHENRY —— 


HE CONVENTIONAL method 
of producing parts similar to the 
one shown at A, Fig. 1, is by the 
three following operations: (1) Notch, 
cut off and form, as at B. (2) Form 
into U-shape. (3) Close over a man- 
drel, as at C, the mandrel being located 
by the operator, and remove the part 
from the mandrel by hand. The third 
operation is slow and fatiguing and the 
strength required for stripping neces- 
sitates the services of a male operator. 
To get away from this feature and to 
make the parts in two operations, the 
tools illustrated were designed and their 
use resulted in greater production by a 
girl operator. The operations are (1) 
Cut off and form, as at B. (2) Finish 
form, as at C. 

The tools for the first operation are 
illustrated in Fig. 2. The notching punch 
A, forming punch B, and cut-off punch 
C, which is inserted in and becomes a 
part of the forming punch, are mounted 
in the punch-holder. The combined 
cut-off and notching die D, forming 
block F, and stop block H are held in 
the die-shoe. The  spring-actuated 
knockout J operates through the form- 
ing block and the stripper plate K is 
of extra length to serve also as a stock 
guide. 

In operation, the stock is advanced 
far enough for trimming the end. When 
the ram descends, the notch is pierced 
and the end of the stock is trimmed. 
The stock is then advanced to stop 
block H and on descent of the ram 
notching punch A enters the stock first 
and holds it in location while the form- 
ing punch contacts with it and starts 
the form. Just previous to the final 
forming, the part is cut off and the 
shape is struck at the bottom of the 
stroke. As the ram ascends, knockout J 
frees the part from the die, and the part 
falls into a receptacle behind the in- 
clined press. 

For the second operation, the tools 
are illustrated in Fig. 3. The forming 
dies A are cam operated, and the part is 
automatically stripped from the forming 
punch by the cam B and the sliding 
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stripper C on the return stroke. The 
forming punch D is housed and retained 
by members F and H. Two stiff com- 
pression springs J are housed in the Q275R 02/8'"R 


punch body and the punch-holder, and ‘y 

are held in place by screws. Cams K L——” 
are attached to the punch-holder by ip . 
blocks LZ, into which they are headed mig 0655--> 


over. Stripper C houses the punch, as q-=--- 4 393%-----2 > 


shown in section 2-2, and is a sliding fit 
in cam B, which is held in the punch- 
holder by the gibs M and is a nice, slid- » Xt 
ing fit therein. = 
Beside the forming dies and the pin First Form 
T, the essential parts of the lower mem- B 
ber are the die-block N, pressure pad 
O and the nest, which is composed of 
the two spring-actuated members P. 
The cam-operated forming dies are 
maintained in a sliding position by the 
gibs R. The two angle pieces S are at- 
tached to the die-shoe by screws and 
dowels. The pin T is the controlling 
member of cam B. The pressure pad O 
is spring actuated through the function 
of clamp U. In the plan view the form- 550" eid 
ing dies are in the open position, per- a / Finished Form 
mitting the nest members to ascend to ° Cc FIG.1 
their normal position by pressure of 
springs V. The pressure pad is in its Fig. 1—Three operations were for- 
uppermost position. merly required to produce this part 
In section 1-1 the tools are closed, the which had to be stripped from the 
nest members have been forced below forming mandrel by hand 
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Fig. 2—Trimming, notching, first-bending and blanking 
are all done by these tools and the part is automatically 
ejected from the die by a spring-actuated knockout 
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Section i-1 
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Section 2-2 


FIG.3 








Fig. 3—The part is fully completed in these tools and is automatically stripped from the forming 
punch by a sliding stripper operated by a cam in the punch-holder 


the forming dies and the pressure pad is 
at the bottom. The forming punch has 
compressed springs J and is in its upper 
position, and the forming dies are driven 
firmly against the formed sides of the 
work. The side elevation also shows 
the tools in the closed position. The 
sliding stripper is in its advanced posi- 
tion, having moved forward on the 
forming punch beyond the location of 
the formed part. Clearance is milled in 
the rear part of the die-block to make 
room for the sliding stripper. 


Operating Details 


In operation, with the tools open, as 
seen in the plan view, the operator lo- 
cates the partly formed blank on the 
die-block with its low side to the low 
side of the block, the ends and sides be- 
ing nested in slots milled in the fronts 
of the nest members. As the ram de- 
scends and approaches approximately 
the first 34 in. of its movement, the 
angular part of cam B contacts with 
the pin T at X. Continuing the down- 
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ward movement, cam B is moved for- 
ward because of its fixed relation to pin 
T and its sliding relation to the punch- 
holder. This movement of the cam con- 
tinues as the ram descends until the re- 
quired distance has been reached, which 
is determined by its angular part again 
contacting pin 7 at Z. 

The forward movement of cam B is 
necessary to advance the sliding stripper 
beyond the place on the forming punch 
where the actual forming is done. The 
ram has now moved downward about 1 
in. Continuing the downward move- 
ment, the forming punch contacts with 
the blank and bends it into U-shape. 
Compression springs J are of sufficient 
strength to make this bend with but 
little deflection. The ram has now de- 
scended about 1% in. So far, the ram, 
the punchholder and its various at- 
tached parts have moved downward in 
unison. Now the action changes. The 
forming punch hits bottom, and as the 
ram continues downward, the springs J 
are compressed and the forming punch 
remains stationary. 


The sliding stripper, which incloses 
the forming punch, as shown in section 
2-2 is also stationary. The continued 
downward movement of cam B is pos- 
sible because of the sliding connection 
by which it is united to the stripper. 
Cams K have now started the forming 
dies forward, and at the completion of 
the downward stroke the part has been 
completely formed. The ram has now 
descended 2 in., which is the total 
amount of travel required. The up 
stroke begins and a reversal of the 
movements takes place. The forming 
punch remains stationary until the form- 
ing dies have receded; then it moves up- 
ward in unison with cam B. Just pre- 
vious to the end of the upward stroke, 
cam B contacts with pin T and moves 
the sliding stripper back to its original 
position, stripping the finished part from 
the forming punch. The cycle is now 
complete and the part falls through the 
open back of the inclined press and into 
a receptacle below. The tools in Fig. 3 
are designed for and must be run in a 
press having a @-in. stroke. 
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Should American Industry Adopt 


ISA Standard Fits?—Discussion 


D. R. MILLER 


Chief of the Gage section, National Bureau of Standards 


As described by John Gaillard, of the American 
Standards Association, (AM—Vol. 78, page 403) 


the International Standards Association proposed 


standard for metal fits was referred to the Gage 


Section of the National Bureau of Standards for 


comment. 


HE SYSTEM, as shown in Tables 

I and II of Mr. Gaillard’s article, 

is extremely comprehensive. Con- 
sidering Table I, Basic Hole System, 
nominal diameters 114 to 2 in., if a de- 
signer decides that parts should have 
an average looseness of approximately 
0.001 in., he will find that he can fulfill 
his requirements with nine combina- 
tions as shown in Table I. 

Now if the “go” gages are not allowed 
to wear outside of the product toler- 
ances, all of the above combinations 
will go together by hand and will per- 
mit small relative movements of parts 
without perceptible shake. While there 
is a choice as to the relative tolerances 
on shaft and hole, the net result 
practically the same class of fit for all 
of the above combinations. 

For an interference fit with average 
interference of approximately 0.0005 in., 
we find that requirements can be met by 
the six combinations in Table II. To 
obtain an interference fit with any of 
those combinations selective assembly is 
required. 


1S 


These tables illustrate the wide range 
provided by the ISA system in selecting 
limiting sizes of hole and shaft to obtain 
a desired class of fit. This liberal choice 
raises the question as to the objective in 
setting up a standard of this kind. If 
the object is to include all product tol- 
erances that have been specified or used, 
this system goes a long way toward ful- 
filling the objective. We believe, how- 
ever, that the aim should be to recom- 
mend average limits that will give a 
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The resulting discussion follows 


definite class of fit under average con- 
ditions, with recommendation as to any 
changes in the limits required to take 
care of extreme variation in length of 
engagement, materials, running speeds 
and loads. 

With a single set of product toler- 
ances for average conditions for a stand- 
ard size and class of fit, small tools and 
gages can be standardized and stocked. 
This is particularly true when the hole 
basis is used, as the “go” plug gage 


becomes a stock article, and if the prod- 
uct tolerance on the hole is selected so 
that holes produced by standard size 
drills and reamers fall within the limits, 
these tools become stock articles. 

The ISA system is subject to the criti- 
cism that only rarely is the tolerance on 
the shaft the same as the tolerance on 
the hole when the limits indicate that 
selective assembly required. This 
means that in selecting parts with the 
desired interference some of the manu- 
factured parts cannot be used and must 
be worked over or extra mating parts 
made to use up the material. For in- 
stance in Table II above, consider that 
the designer has selected the H8 and n7 
combination, possibly because the toler- 
ance on the hole is large, but knows 
from experience that an_ interference 
greater than 0.0006 in. is excessive and 
that an interference less than 0.0004 in. 
is not sufficient. Now the majority of 
the parts will be in the region midway 
between the product limits, and these 
parts with a little selecting will assemble 
satisfactorily. Assume that after as- 
sembling these median parts he has 48 
holes left, three basic size, three measur- 
ing basic +.0001, three -+-.0002, etc., 


Is 























Table I 
Hole Shaft Average 
basic plus basic plus looseness 
H8 0000 to +0.0015 h7 0000 to —0.0010 0.00125 
H7 0000 to +0.0010 h6 0000 to —0.0006 0.0008 
H6 0000 to +0.0006 gs 0.000385 to —0.0008 0.00088 
H6 0000 to +0.0006 hs 0000 to —0.0015 0.00105 
H6 0000 to +0.0006 g6 0.00035 to —-0.0010 0.00098 
H7 0000 to +0.0010 gi 0.00035 to —0. 0008 0.00108 
H&S 0000 to +0.0015 h6 0000 to —0.0006 0.00105 
H8& 0000 to +0.0015 h5 0000 to —0.0004 0.00095 
H7 0000 to +0.0010 h8 0000 to —0.0015 0.00125 
Table I 
Hole Shaft Average 
Basic plus Basic plus interference 
HS 0000 to +0.0015 n7 +0.0017 to +0.0007 0.00045 
H7 0000 to +0.0010 n6 +0.00138 to +0.0007 0.0005 
H6 0000 to +0.0006 ni +0.0011 to +0.0007 0.0006 
H& 0000 to +0.0015 p6 +0.0017 to +0.0010 0.0006 
H7 0000 to +0.0010 ni +0.0011 to +0.0007 0.0004 
H6 0000 to +0. 0006 m7 +0.0018 to +0.00035 0.00052 
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and 33 shafts left, three measuring basis 
-+-.0007, three -+-.0008, etc. 

Then parts will assemble as shown in 
Table III. 

All the shafts are assembled, but in 
order to use the remaining fifteen holes, 
six extra basic +-.00007 in shafts would 
have to be selected or made, and nine 
extra basic +.0017 in. shafts, and the 
resulting range of interference would be 
from 0.0002 to .0007 in. 

This condition from the fact 
that the tolerance on the holes 0.0015 
in., is greater than the tolerance on the 
shafts, 0.0010 in. The same condition 
holds for all the combinations listed in 
Table II, except for the H6-m7 combi- 
nation, in which the tolerance on the 
shafts, 0.00095 in. is greater than the 
tolerance on the holes, 0.0006. For a 
case similar to that assumed above for 
the H6-m7 combination, we find that we 
would have nine shafts left over, two 
basic +-.0004 in. for which basic holes 
would have to be provided, one basic 
+-0.0005 in. requiring a basic or a basic 
+0.0001 in. hole, and the three 
+0.0013 in. shafts could either be re- 
worked or fitted in +-0.0006 in. holes 


arises 


giving an interference of 0.0007 in. For 
comparison we should consider a case of 
equal tolerances on hole and shaft such 
as is found in Table 7a of Tentative 
American Standard B4a-1925. 

For the 1%4 in. size, the average in- 
terference is 0.0006 in., and allowing 
0.0001 in. each side of average, we have 
the combinations shown in Table IV. 


Here we have assembled all the 
shafts in all the holes with an inter- 
ference of 0.0006 0.0001 in. While 


such careful selection would not be prac- 


ticed except in extremely important 
cases, the fact remains that where the 
tolerance on one part differs from the 
tolerance on the mating part there will 
be an accumulation of parts accepted 
by the gages that must either be worked 
not function 


over or if assembled will 


as satisfactorily as the majority. 


Mr. Gaillard’s article states that the 
“go” gage is allowed to wear outside 
the product tolerance. If “go” gages 


wear outside the product tolerances then 
a percentage of product, depending on 
gage wear permitted, produced for com- 
binations H8-h7, H7-h6, H6-h8, H8-hé6, 
H8-h5 and H7-h8 in Table I will not 
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0.0006 


Interference - 

















No. of H8 Size of 0.0005 0.0004 
holes assembled hole basic plus n7 shafts basic plus 
0 0000 
1 +0. 0001 +-0 0007 
2 +0. 0002 +0. 0008 +0 0007 
3 +0. 00038 +0 0009 + 0008 +0. 0007 
8 +0 0004 +0 0010 +0 O009 +0.0008 
8 +0. 0005 + 0011 +0 0010 +0 0009 
8 +0. 0006 +0 OO12 +0 OO11 +0 OO10 
3 +0. 0007 +0 0018 +0 OO12 +0 OO11 
3 +0. 0008 +0. 0014 +0 0018 +0 0012 
3 +0 0009 +0. OOS +0 0014 +0. 0018 
3 +0 0010 +0 0016 +0 OO15 +0. 0014 
bs +0.0011 +0 OO17 +0. 0016 +0. 0015 
2 +0.0012 +0. 0017 +0. 0016 
1 +0 0018 +0 OO17 
0 +0.0014 
0 +-0. 0015 
Total 33 
Table IV 
- ————JInterference - — 
No. holes Size of 0.0007 0.0006 0.0005 
assembled hole basic plus Shafts basic plus 
3 0000 +0 0007 +. 0006 +0. 0006+ 
3 +0.0001 +0. 0008 +0. 0007 +0. 0006 
3 +0.0002 +0 0009 +0. 0008 +0. 0007 
3 +0.00038 +0 0010 +0 0009 +0. 0008 
8 +0.0004 +0 0011 +0.0010 +0. 0009 
8 +0.0005 +0 0012 +0.0011 +0 0010 
8 +0 0006 +0 0012 +0 0012 +0 OO11 
21 


* and ° interference 0.0006 in. 





AUGUST 1, 1934 





go together by hand, and selective as- 
sembly must be resorted to. When a 
positive average clearance is desired be- 
tween mating parts, why adopt a gaging 
system that will pass any parts that 
will not go together by hand? We 
believe that the principle that “go” gage 
wear should be within the product toler- 
ances is firmly established in this coun- 
try and American manufacturers will 
not look with favor on a deviation from 
this principle. 


“Not Go” Gage Tolerances 


Mr. Gaillard’s article states that the 
“not go” gage tolerance is bilateral. If 
the designer knows or can determine the 
maximum mating 
parts that can be allowed and have the 
assembly function properly and fixes the 
limits on the drawing accordingly, then 
new “not go” gages corresponding to ex 
treme drawing dimensions but with bi- 
lateral tolerances may pass a small per- 
centage of product that when assembled 
will show a looseness exceeding the al- 
Of course if the de- 
signer has in mind the “not go” gage 


looseness between 


lowable looseness. 


tolerance he can fix drawing limits so 
that maximum 
exceeded. 


looseness cannot be 

The variation in practice with regard 
to direction “not go” 
gages has frequently caused considerable 
confusion and it is hoped that a stand- 
ard of practice will be established in this 
country. A number of national stand- 
ards have been set up specifying gages 


of tolerance on 


in which tolerances on the “not go” 
gages are within the product limits. 
Some of these are: 
National Screw Thread Commission 
X gages for screw threads—1933 Report. 
The American Petroleum Institute 


sucker rods—Stds. No. 11-B. 

American National Fire-Hose Coup- 
ling Screw Threads—B26-1924. We 
know of no national standard in which 
the 
definitely outside the product tolerance. 

We have attempted to show the ex- 
treme comprehensiveness of the ISA sys- 


the tolerance on “not go” gage is 


tem for the range of the H8 to H6 
holes. It is noted, however, that 
neither Mr. Gaillard’s tables nor Din 


Vornorm 8006 and 8007 show a stand- 
ard hole or standard shaft with a toler- 
ance between 0.0015 and 0.0068 for a 
1% in. size. We believe there is a de- 
mand for a standard hole and _ possibly 
for a standard shaft with a tolerance 
of approximately 0.003 in. for 144 in. 
with proportional tolerances for smaller 
and larger sizes. 

While an manufacturer 
can select from the ISA tables product 
tolerances that will give him the class 
of fit desired, the system in its present 
form does not provide any guide to the 


experienced 
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novice for selecting proper product tol- 
erances. 

In converting the ISA system to inch 
units, care should be taken to carry the 
range limits out to thousandths of an 
inch or possibly to ten-thousandths of 
an inch; otherwise product tolerances ob- 
tained from the converted table may 
differ from values obtained from the ori- 
ginal table. For instance, a nominal 
diameter of 1.2 in. would fall in the 
range t+ to 114 in. in Mr. Gaillard’s 
table, and the tolerance obtained for an 
H8 hole is 0.0013 in. whereas the equiva- 
lent metric size 1.2 in. = 3048 mm. 
falls in the range 30 to 50 mm. in Din 
Vornorm 8006 and the tolerance ob- 
tained for an H8 hole is 0.038 mm., 
equivalent to 0.0015 in. 

In our opinion all that is necessary 
to make the present American Standard 
for metal fits (B4a-1925) entirely satis- 
factory to American industry is to sup- 
plement it by providing for those few 
special cases in which two or more 
classes of fit are required on the same 
shaft. To introduce a basic shaft sys- 
tem in this country and give it equal 
status with the basic hole system will 
unquestionably bring confusion in manu- 
facturing practice. The advantages of 
standardization of tools and gages which 
has developed will be destroyed. Even 
if the details of Standard B4a-1925 have 
not been universally adopted, manufac- 
turers generally are using the basic 
hole system. 


Automatic Indexing on a 
Compressor Body 


EDMUND E. BURKE 
Kent-Owens Machine Company 


A cast-iron compressor body, as shown 
in Fig. 1, had three pockets A which 
were required to be milled radially and 
equidistantly from the center hole. Since 
these parts were made in large enough 
quantities to warrant special equipment, 
a No. 2 cam-feed Kent-Owens milling 
machine was adapted for the work. 

The machine is illustrated in Fig. 2, 
and the work is located over the central 
post of the indexing fixture, being 
securely clamped by three swivel, pull- 
down fingers operated by a lever at the 
right to the fixture. After the work has 
been secured in place, the table is ad- 
vanced to the cutting position by the 
pilot wheel in front of the machine, at 
which point the table is locked by a 
special dog. The feed clutch is then 
engaged, and the machine and the fix- 
ture go automatically through the fol- 
lowing movements until the work has 
been completed: 

The cutter head rapidly lowers to the 
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work and then changes to the correct 
feeding rate. After one pocket has been 
milled, the cutter head rises rapidly to 
its upper position and the fixture is in- 
dexed 120 deg. for the next cut. This 
cycle is repeated until all three of the 
pockets have been milled, when the 
cutter head comes tp rest in its upper 
position. The table is then returned by 
hand to the loading position. 

Rapid travel of the cutter head toward 
the work and its subsequent slower 
travel for the feed are controlled by a 
cam in the upper part of the housing. 
This cam is special for each job and not 
only permits rapid approach of the 
cutter toward the work, changing to a 
slow feed, but also any desired varia- 
tion in the times of these movements, 
such as to permit time for indexing; to 
vary the feed for different cross-sections 





Fig. 1—Three radial pockets A 
are milled by plunge cuts. Travel 
of the cutter head and indexing of 
the fixture are entirely automatic 





Fig. 2—Standard milling machine 
adapted for milling three radial 
pockets in compressor bodies. All 


movements are automatic and 
come to rest when the cycle has 


been completed 


of the cut; or to prevent breaking out 
the metal at either end of the cut. Pro- 
duction is at the rate of 69 completed 
pieces per hour. 


Shaft Burnishing for 
Wear Resistance 


JOHN E. HYLER 


The idea of burnishing a length of 
shafting at the bearing seats in order to 
procure a perfectly smooth surface is 
one well worthy of consideration. But 
if our consideration of the matter stops 
at this point, it has not gone far enough. 
Advantageous as a perfectly smooth 
surface at these points may be, a still 
greater advantage lies in the fact that 
burnishing them properly makes a most 
wonderful change in the surface as 
regards wear. 

Railway car axles are an excellent 
case in point. In some cases it has 
been estimated that proper burnishing 
of axles adds as much as 25 per cent 
or more to mileage that may be expected 
from the rolling stock. Of course, the 
best burnishing is not a job to be ex- 
pected from the ordinary lathe. A 
standard burnishing lathe, with its op- 
posed burnishing rollers, is the thing to 
use on a job of this nature where pro- 
duction is required. It does not follow 
that an occasional job of shaft burnish- 
ing may not be performed in an ordinary 
lathe, where only a few pieces are to be 
handled. 


British Railroad Tests 
Hill Climbing Locomotive 


What is claimed by the London and 
North Eastern Railroad to be the most 
powerful express passenger locomotive in 
Great Britain has just been completed 
at the Doncaster Works. Designed for 
greater acceleration and for high speeds 
upgrade, rather than for spectacular 
speeds on the level, the locomotive is 
now undergoing trials. It will be used 
on the hilly route between Carlisle, 
Edinburgh and Aberdeen where many of 
the express trains now have to be hauled 
by two engines. 

Of the 2-8-2 Mikado type, the new 
locomotive has its eight driving wheels, 
of 6 ft. 2-in. diameter, coupled. Large 
boilers working at a pressure of 220 lb. 
supply three cylinders fitted with poppet 
valves, a feature which, though not 
unique, is unusual. Two smokestacks 
are used. The streamline effect is un- 
broken, no steam dome being visible, 
and the whistle is placed in front of the 
smokestacks. 
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Machine Tool Output 


Shown by Census Figures 


Preliminary report for 
1933 reflects decline 


in production 


IENNIAL figures for the ma- 

chine tool industry, as given in 

the preliminary report of the 
Census of Manufacturers, show that the 
dollar value of products for this industry 
in 1933 was 51.1 per cent of that for 
1931. The figures are $41,509,568 for 
1933 and $81,286,568 for 1931. 

The drop in machine tools proper, that 
is, excluding receipts for other products, 
contract and repair work by establish- 
ments in the industry, was even greater. 
The 1931 total of $55,108,887 fell to 
$22,857,875 in 1938, a decrease of 58.5 
per cent. 

A still more striking comparison may 
be made with the 1929 census when 
the total value of products was $244,- 
578,088 and the value of machine tools 
proper was $176,426,454. From this 
peak the drop in 1933 was 83.0 per cent 
for total production in the industry and 
87.0 per cent for machine tools alone. 

Wages, cost of materials, and value 
added by manufacture declined in ap- 
proximately the same ratio as the value 
of products, the percentage loss between 
1931 and 1933 being 50.0, 49.5 and 48.3 
per cent respectively. The spreading of 
work in the industry was reflected in the 
smaller percentage drop in wage earners 
of 40.3 per cent. However, 12,683 em- 
ployed in this industry in 1933 seems 
small contrasted to the 47,391 given 
work in 1929. 

The more important items that con- 
tributed to the 1933 total were: boring 
machines, $884,811; drilling machines, 
$1,624,713; forging machines, $452,689; 
gear cutting machines, $1,028,288, grind- 
ing machines, $3,589,189; lathes, $3,869,- 
329; milling machines, $1,335,280; port- 
able tools (electric and pneumatic) 
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$4,784,078; presses, $1,614,604; and 
threading machines (except for pipe) 
$259,388. 


In taking this census, in order to re- 
duce the cost of field work, an abbrevi- 
ated schedule was used for the unim- 
portant establishments in many indus- 
tries including the machine tool indus- 


data on employees, their compensation, 
of materials, fuel, etc., and total 
value of products with no breakdown as 
to kind or quantity. The combined 
value of products reported by the es- 
tablishments canvassed with this sched- 
ule, $1,907,267, amounted to 4.6 per cent 
of the total value of products made in 
the industry. This amount has been dis- 


cost 


$244 578,088 Total value of products 


$176,426,454 Machine tools 
$ 144496325 
$107,101,652 
$ 81,286,568 
$55,109,889 
$41,509,568 
$22,857,875 





try. This schedule called merely for 
47,391 
31,986 
21,262 
12,863 
1927 1929 1931 1933 


1927 1929 1931 1933 


Wage Earners in the Machine Tool Industry Production in the Machine Tool Industry 


Number of establishments 
Wage earners (average for the year)! 
Wages’..... 


Table I.—Summary for the Industry: 1933 and 1931 


Per cent 





Cost of materials, fuel, and purchased electric 


energy’..... 
Products, total value’ 


Machine tools , 
Replacements and repair parts 


Other products, value, and receipts for contract 


and repair work* 
Value added by manufacture* 


19338 1931 of decrease 
239 279 14.83 
12,683 21,262 40.38 
12,584,182 25,159,816 50.0 
10,834,209 21,900,879 —49.5 
41,509,568 81,286,568 —48.9 
22,857,875 55,109,887 —58 .5 
5,963,597 7,504,327 20.5 
12,688,196 18,672,354 $2.0 
$0,675,359 59,385,889 48.3 








INot including salaried officers and employees 
Data for such officers and employees will be in- 
cluded in a later report. The item for wage earners 
is an average of the numbers reported for the several 
months of the year. In calculating it, equal weight 
must be given to full-time and part-time wage earners 
not reported separately by the manufacturers), and, 
for this reason it exceeds the number that would 
have been required to perform the work done in the 
industry if all wage earners had been continuously 
employed throughout the year. The quotient ob- 
tained by viding the amount of wages by the 
average number of wage earners cannot, therefore, 
be accepted as representing the average wage re- 


ceived by full-time wage earners. In making com 
parisons between the figures for 1933 and those for 
1931, the possibility that the proportion of part- 
time employment was larger in one year than in the 
other should be taken into account 

?Manufacturers’ profits or losses cannot be calcu- 
lated from the census figures because no data are 
collected for certain expense items, such as salaries. 
interest, rent, depreciation, taxes, insurance, and 
advertising 

‘Reported in part by unimportant establishments 
on the abbreviated schedule 

‘Value of products less cost of materials, fuel, and 
purchased electric energy. 
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Table II1.—Machine 


Tools—Production, by Class, Number and Value: 1933 





Class 


Number Value 








Machine tools, total value 


Bending machines 
Boring machines: 
Horizontal! 
Vertical 
Other. . 
Drilling machines: 
Horizontal 
Vertical- 
Multiple-spindle other than sensitive. 
Standard ; 
Sensitive multiple spindle 
Radial cites a 
Other special, including single-spindle sen- 
sitive automatic and vertical universal- 
head 
Honing machines 
Forging Machines: 
Drop-Hammer (impression die) . 
Other. . 
Gear-cutting machines... 
Grinding machines: 
Cutter and tool 
External-cylindrical. . 
Surface ania 
Other, including disk, internal-cylindrical, 
and snagging grinders 
Lathes: 
Bench 
Engine 
Automatic 
Turret (horizontal) 
Other, including vertical-turret, and pol- 
ishing and buffing.... . 





Number’ Value Class 
$22,857,875 Milling machines: 
341 225,112 Plain 
‘ " Universal 
98 440,164 Vertical 
wo & Other 
20 78,563 

366,084 Portable tools: 

Drills 


(2) 304,017 Electric 


135 $395,515 
120 294,569 

69 191,294 
139 489,902 


Number reported 19,091 775,357 
45 154,187 Number not reported. . eo 94,169 
233 105,132 Pneumatic 5,024 633,488 
49 61,783 — — 
( ‘ ; vlectric 
. secs Number reported 5,968 200,541 
Number not reported. . ee 60,025 
695,528 Pneumatic sh oe 2,344 205,698 
55 125.320 Hammers (chipping, riveting, calking, etc.) 
; Electric. . a 60,821 
22 76,755 Pneumatic 10,824 568,456 
375,934 Other, including portable motor-driven 
(2) 1,028,288 garage equipment, and flexible-shaft 
se machines oa ; 2,185,519 
171 202,557 || —— (except forging presses): 
S16 5.151 || -orming— 
a “Saees Number reported 502 995,837 
Number not reported 3) — 
739 | Stamping.... 0 
a Punch 4 (2) 81,886 
87 179,770 Other 164 102,915 
2,054 1,136,598 || PCP TT TT 32 56,922 
242 ~=—-1, 185,203 || Shears (power operated). . 105 124,022 
201 516.372 ] Threading machines (except for pipe) . . . 942 259,388 
, All other machine tools and machine tools 
not distributed by kind................ ..(3) $8,148,522 


851,386 





1The figures for this item are not strictly comparable with those published in 
the 1931 report for the reason that they include data for boring machines made 
in 1933 by an establishment formerly classified in another industry. 


tributed among the several items “ma- 
chine tools,” “replacement and repair 
parts” and ¥other products” on the basis 
of the ratios between the values of these 
classes on the standard schedule, but 
has not been distributed among the in- 
dividual kinds or classes of products 
(Table II). The numbers and values 
of products covered by Table II are not, 
therefore, strictly comparable with the 
corresponding report for 1931. 

This industry, as defined for census 
purposes, embraces establishments en- 
gaged wholly or principally in the manu- 
facture of that class of power driven 
machines generally designated by the 
term “machine tools,” but does not 
cover the manufacture of certain types 
of machines designed for working metal, 
especially sheet-metal working machines, 
welding machines, wire drawing ma- 
chines and wire working machines. Fig- 
ures are subject to revision. 


Single Point Tools 


Lathe, planer, shaper and boring mill 
tools present many more problems 
than they did in the days when carbon 
tools were the one best bet. Of course, 
every machinist had his pet brand of 


540 


Data incomplete. 


steel, but the opportunities for differ- 
ences of opinions were far less numer- 
ous than at present. 

Toolholders had their beginnings in 
the carbon steel days but the greater 
cost of high speed steels, stellite and the 
like gave them an opportunity to show 
a substantial saving in the amount of 
money tied up in large tools. As a 
result of this saving a large percentage 
of high speed turning and boring is 
now done by toolbits in suitable holders. 
And tools forged from the shank are 
no longer in common use, even in small 
shops. 

In using tungsten-carbide and _ tools 
in which the cutting metal is brazed or 
otherwise attached to its support, there 
is another important factor to be con- 
sidered—the support given the tip itself. 
Tungsten-carbide and similar hard ma- 
terials require substantial and rigid sup- 
port directly beneath the cutting edge. 
This support can be obtained much 
better with a solid shank than with the 
tip brazed to a bit that is in turn, held 
in a toolholder. Shanks made of a 
good grade of steel that will support 
the tip rigidly give the best results. 

The size of the tip itself is also im- 
portant if greatest economy is to be 
secured. A tip larger than necessary 
means a waste of expensive material. 
Too small a tip invites premature break- 





8Includes value of all machine tools reported by establishments using the 
abbreviated schedule. (See text.) 


age and loss both from the unused ma- 
terial and the delay in production. Ex- 
perienced users and sellers have arrived 
at tip sizes that show greatest net effi- 
ciency and their advice should be sought 
and heeded. 


A Better Reflector 


There used to be an old story of the 
cabby who refused to pin his coat to- 
gether on a cold day because “there was 
no heat in a pin.” In somewhat the 
same category we have shop men who 
refuse to use reflectors on lamps. But 
while there is no lighting power in the 
reflector itself it does make it possible to 
utilize more of the light and prevent 
waste on the ceiling and elsewhere. And 
now comes a new light material that re- 
flects over 80 per cent of the light. This 
is known as the Alray process which is 
an electrolytic method of brightening 
aluminum that gives it new character- 
istics. The new surface resists fumes, 
does not stain easily and is not badly 
affected by weather. It can be readily 
cleaned with soap and water. There is 
a tendency to increase the amount of 
light in shops and offices and this should 
help get more light per dollar of current 
used. 
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EpITors 


Machine Tool Census 


RELIMINARY figures of the 1933 Census of 
Manufacturers for machine tools furnish further 
evidence that unemployment is greatest in the durable 
goods industries. During that year machine tool pro- 
duction fell to 13 per cent of its 1929 level and 41.5 
per cent of that shown in the previous biennial census 
of 1931. 
Employment in this industry declined to 12,863 
in 1933, which contrasts with 47,391 in 1929 and 21,262 
in 1931. According to the report of the industry’s su- 
pervisory agency, orders received during the first six 
months of 1934 were 72.3 per cent better than the 
1933 average. Assuming that employment increased in 
direct ratio to the volume of sales the 
employed during the first half year would be 22,200. 
Comparison with the 1929 peak may be unfair 
since it is generally conceded that period was one of 
hyperactivity. If we take the machine tool index 
again and expand the 1933 employment figures to the 
1926 level, on which the index is based, we get 47,470 


average number 


for what may be considered “normal” employment in 
the industry. 

It will be noted that this figure is close to the 
1929 level, which means that with 1933 hours of work 
and 1926 production we would about reach 1929 em- 
ployment. During the first six months of 1934, how- 
ever, the employment as estimated above was 53 per 
cent below this “normal” figure. Presumably current 
employment is still lower because the June index of 
machine tool orders is little better than half the De- 
cember level. 

All of which indicates that there is still a long 
way to go on the road back to “normalcy.” PWA 
expenditures and loans, the housing program and RFC 
loans to industry may provide some stimulation. Like- 
wise prompt approval of the Army and Navy appro- 
priations for the modernization of arsenals and navy 
yards would contribute to the governmental priming. 

In the last analysis, however, full revival awaits 
restoration of confidence in private investment. Funds 
will not be placed in manufacturing enterprises unti! 
given opportunity to earn profits commensurate with 
the risks involved. Since the profit motive is still the 
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fundamental incentive in the purchase of capital goods, 
investments for long term manufacturing commitments 
will appear in volume only when attracted by evidence 
of a fair return. 


Key Men 


EY MEN present a problem in all industry, and 
especially in the key industry itself, which is the 
building of machine tools. Last spring all kinds of 
skilled men to handle even 
Machine- 
tool builders were having the same trouble. And the 


lack of skilled men is even more difficult for them 


shops felt a shortage in 
the standard types of machine equipment. 


than for plants using their products. 

Always a seasonal or intermittent, industry, 
with greater fluctuations than most, it is often faced 
with the problem of getting enough skilled men 
Without them it is not only impossible to meet deliv- 

dates demanded but it is also extremely difficult 
to insure the quality of product which users have 
come to expect. 

Being a seasonal industry it is faced with two 
alternatives: It can train enough skilled men to meet 
maximum demands and either keep them as overhead 
during dull seasons, or lose them as it has done during 
the past three vears. Or it must be able to allow its 
key men to work longer hours than the unskilled. 
Neither alternative is desirable, but one or the other 
may be necessary to give maximum employment to 
the whole shop. The latter seems most feasible now. 
Recent experience with men supposed to be 
trained in given lines shows a wide difference in skill. 
While much of this is due to the ability of the man, 
training. 
And this indicates that it may be wise to check up 


some can be traced directly to inefficient 


on the training we have been giving and to improve 
it where possible. Furthermore, it may be advisable 
to standardize training more than has been done, so 
that time may be saved when the man goes to work 


in a strange shop. 


The General Strike 


YAN FRANCISCO'S general strike furnishes one 
bat more instance of inept union labor leadership. 
Regardless of the merits of their cause the union leaders 
should never have let their men get so far out of hand 
that they defied the government and the citizenry of 
the city and the state. No one ever thought the situa- 
tion far enough through to realize that there are but 
two outcomes to the general strike—revolution, or 
failure. 

When the labor union group undertook to say 
what stores and restaurants could remain open, and to 
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stop food supplies, transportation and public utilities, 
they were usurping the functions of the constituted 
authority. Unless they were prepared to take over and 
run the government they should never have taken any 
such action. 

Failure of the general strike, which was a fore- 
gone conclusion, should free the rest of the country 
from apprehension of similar attempts. It should be 
clear now, even to the most obtuse or fanatical agitator 
that a strike which alienates public sympathy is 
doomed, and that any movement that interferes with 
the supply of its daily necessities to a community, or 
even its conveniences, is sure to arouse its resentment 
to a fighting pitch. General Johnson’s likening of the 
effort to a cottontail rabbit slapping the face of a wild- 
cat may not have been exactly diplomatic when con- 
ciliators were just beginning to make progress, but it 
was al least apt. 

In the face of such leadership failures is it any 
wonder that even the broadest-minded employers hesi- 
tate to sign contracts with labor unions? 











-CHIPS. 


planning 
ocean mail policy to put mail carrying on a reasonable 


W ashington—Ad ministration revision of 
basis and to make needed subsidies directly instead 
of indirectly Communications Commission or- 
ganizes into three divisions—broadcasting, telegraph, 
Navy will rush building of planes to 
reach treaty strength, says Swanson Wallace 
admits failure of benefit payment plan to bring farm 
siker com- 


telephone 


prosperity, looks to foreign markets 
mittee opposed to unified air forces after survey 
NRA liberalizes code provisions affecting maximum 
hours Bullitt and Litvinov having failed to make 
any progress in straightening out Russian debt ques- 
tion, which is holding up all Soviet-U. S. trade, Hull 
and Troyanvosky try their hands at it in Washington 
Rail mediation board named, Leiserson chair- 
man NRA committee reports that industry 
must employ a “proper” proportion of handicapped 
workers instead of leaving all of them as _ public 
charges Economy League warns agains further 
federal spending. 


Foreign—Germans shocked at tone of our note oi 
repudiation of Young and Dawes plan bond interes! 

Goering gang’s political murders grow as further 
details leak through censorship . . . Doumergue calms 
French cabinet crisis by censuring Tardieu and refus- 
. . Air maneuvers show 

. As- 
Chancellor 
captors as 


ing to accept his resignation 
vulnerability of London to bombing attacks 
sassins shoot at Saar police chief 


Dollfuss of Austria murdered by Nazi 
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“putsch” fails, succeeded by Schuschnigg . . . All 
Europe watching developments and nervously recall- 
ing outcome of similar murder 20 years ago 

Italy adds four divisions to frontier troops as Mus- 
solini, deeply moved by death of Dollfuss, announces 
his readiness to defend Austrian independence 

Observers see clear evidence of German influence in 
abortive Nazi “putsch” and predict his ultimate down- 


fall as a result. 


Finance—188 banks, with deposits of over $5,000,000- 
000, have withdrawn from Federal Deposit Insur- 
ance Corporation feeling that they have no need for 
further protection Dollar volume of grain trade 
in Chicago doubles that of New York Exchange's 
trade in stocks . Bankers’ acceptances at new low 
level Treasury funding operations Sept. 15 may 
total $1,000,000,000 Brokers’ loans down in New 
York as bank reserves jump to new high records . 
Bootlegging has cut estimated liquor tax income to 
$250,000,000 Stock market experiences biggest 
drop in two years. 


Industry—Five Danbury hat factories reopen as open 
shops after strike Several industries petition 
NRA for emergency 90-day price fixing to help out 
during summer slump San Francisco general 
strike fails as men realize futility of fighting every- 
body, and conservative labor leaders regain control of 
unions P.R.R. places orders for 28 more electric 
passenger locomotives with G.E., Westinghouse and its 
own Altoona shops Martial law declared in 
Minneapolis truck strike San Francisco long- 
shoremen vote 5 to 1 to submit differences to arbitra- 
tion . . . Harriman workers return to mill with 
celebration Bethlehem steel announces plan 
for spreading of work and progressive lay-offs as steel 
production continues around 25 per cent. 


Trade—General Electric sales up 30 per cent 
Yugoslavian emissary here to promote trade 

Drop in tourist expenditures abroad gives us a favor- 
able trade balance of $210,000,000 for 1933 . . 
Drought removes possibility of farm surplus in every 
. AAA prepared to reverse re- 
strictive measures if necessary U.S. trade with 
the Argentine up 30 per cent in first half of 1934 
President Roosevelt orders second Export-Import 
Bank to start extending credit on foreign trade with 
Wholesale com- 


crop except cotton 


all countries except Russia 
modity prices highest in three years. 


Indicators—Steel production off fractionally from 
previous week as automobile makers fill immediate re- 
quirements Electric power output regains loss 
of preceding week and goes ahead of 1933 record . 
Carloadings recover after holiday week drop 
Business Week's index at 62.1, up a point. 
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Washington Worries As Strikes 


Impede Recovery Program 


WasHINGTON—Strikes may be a sign 
of emergence from the depression, but 
they are not helping to turn the in- 
dices of business upward. In June they 
cost the American workman a $5,000,- 
000 loss in pay. No estimate has yet 
been made for July, but with San Fran- 
cisco, Minneapolis and a dozen other 
cities adding their toll, the result will be 
staggering. 

Washington is worried, fretting that it 
cannot do more than it has done. The 
encouragement given organized labor to 
put a greater share of the national in- 
come into the pay envelope has proved 
a boomerang by retarding recovery. 
Washington is worried, too, about the 
effect on the A. F. of L., as the con- 
servative union organization, for it sees 
power being wrested from the old leaders 
and put into the hands of young and 
inexperienced men with radical lean- 
ings. 

Despite the credit taken by its em- 
issaries in calling off the San Francisco 
general strike, there is a feeling that the 
government is almost powerless to stem 
the flood of strikes. The new National 
Labor Relations Board, and the Long- 
shoreman’s Board sitting in San Fran- 
cisco, have no power to mediate, only 
to arbitrate if invited by both sides. 
The tendency of the National Labor 
Relations Board is distinctly toward 
boards for various industries in place 
of the twenty regional boards set up 
under Senator Wagner. This follows 
successful arrangements in the bitu- 
minous coal industry and the cotton 
textile field. 


Harriman Recovers Blue Eagle 


Another settlement was reached re- 
cently when Compliance Officer A. R. 
Glancy returned the Blue Eagle to the 
Harriman Mills. Almost everything 
NRA did in this case has been criticised, 
and union labor attacked the latest 
action on the ground that it did not 
guarantee the right of collective bargain- 
ing. Apparently the decision has rested 
entirely on Mr. Glancy, and General 
Johnson could, if he wished, repudiate 
it. 

NRA moved nearer a test of its own 
legality when Judge Chestnut, of Balti- 
more, granted a restraining order against 
NRA in its procedure against L. Greif 
& Bros., clothing manufacturers. The 
company claimed that $100,000 back 
wages which the Blue Eagle sought to 
have returned were above the code 
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minimum, while its employees petitioned 
Washington to let the company keep its 
Eagle and they their jobs, saying they 
were satisfied with the pay. 

The Judge lashed out at the “petti- 
fogging” of the government's legal bat- 
tery which sought to stave off a declara- 
tion of the legality of NRA. Perhaps 
there is some truth in the theory that 
the Blue Eagle awaits changes in the 
Supreme Court before subjecting itself 
to a test of its legitimacy. 

Limiting the 15 per cent price cut .to 
government orders does not do much 
to clarify the subject. The Admini- 
stration’s stand in demanding preferred 
prices for itself while denying them to 
other big buyers is being called incon- 
sistent and worse. The steel industry 
has asked for exemption from the order 
but uniformity in quotations on govern- 
ment bids has in a large measure been 
in that industry. 

One of the most interesting proposals 
for the simplification of NRA was made 
at the forum of the Institute of Public 
Affairs at the University of Virginia 
by Russel Watson, of Johnson & John- 
son, makers of surgical supplies. He 
found the labor problem the chief diffi- 
culty in realizing a fair distribution of 
productivity. His plan for the realign- 
ment of NRA codes was to issue three 
master codes based on wage and hour 
provisions possible in the industries 
classified in each group. His three groups 
would have the following labor provi- 
sions: 

30 hours at 50 cents an hour minimum 
35 hours at 45 cents an hour minimum 
40 hours at 40 cents an hour minimum 

He urged higher minimum wages in 
the highly mechanized industries allow- 
ing for increased purchasing power. He 
struck sharply at production control, 
pointing out that employment is not 
spread although production is passed on 
to inefficient plants, with higher costs 
throughout and lower consumption both 
in units and in cash expenditure. 


Capital Goods Drive 


Washington is still worried about the 
capital goods industries and is plan- 
ning a drive for their relief. Rather 
than resort to a psychological drive for 
companies to re-equip, dependence will 
be placed on a stimulation in consumer 
demand, especially for “consumer dur- 
able goods,” like housing, automobiles 
and refrigerators which in turn will in- 
duce makers of these products to mod- 


ernize. This philosophy follows closely 
the so-called Deane plan, sponsored by 
Albert L. 
Motors Holding Corporation, on leave 
as a deputy of the Housing Adminis 
tration. 


Deane, president of General 


Jurisdiction of crafts codes has aroused 
a storm of protest over the work of 
these crafts in other industries. The 
Institute of Steel Construction has flatly 
refused to follow its code, following an 
order which puts its erecting branch 
under the contractor's code and trans 
fers that work from open to closed 
shop domination. The automobile in 
dustry is making a fight against control 
of its electricians by the electrical con 
tractors code. Likewise MAPI has filed 
a protest against the application of the 
electrical contractors code to the work 
of its members. 


Social Program Questionnaire 


Questionnaires to 400 code authorities 
are being sent out by the business ad- 
visory and planning council created by 
Secretary Roper to determine its policy 
on unemployment insurance as outlined 
in President Roosevelt's social legisla- 
tion program. These ask the attitude 
of the code authorities on the desira 
bility of unemployment reserves and if 
favorable whether they hold for vol 
untary or compulsory association in the 
project. 

The Department of  Agricylture’s 
answer to the drought is the stupen 
dous project for spending $75,000,000 to 
plant a shelter belt of 100 parallel wind 
breaks of native trees over 100 miles 
wide from Canada to the Texas Pan 
handle. It is feared another year of 
drought would make the rich area be 
tween the Mississippi and the Rockies 
actually untillable, causing $4,000,000 
people to move to other regions. The 
President has set $15,000,000 aside for 
the planting of the trees and has au- 
thorized the expenditure of $10,000,000 
of this at once. 

Effective September 1, Col. Henry N. 
Waite has resigned as Deputy Admin- 
istrator of PWA. He will return to 
Cincinnati to take charge of the Depart 
ment of Economic Security, an organi 
zation designed to cope with unemploy 
ment and 
sponsored by the City of Cincinnati, 
Hamilton County and the Spelman 
Foundation. 

Col. George A. Lynch, NRA admin 
istrative officer, has been granted an 
other three months release from duty 
as a member of the staff of Major 
Dennis E. Nolan, Commandant of the 
First Corps Area with headquarters at 
Governor's Island. Col. Lynch's orig 
inal detail with NRA was to have expired 
today. 


rehabilitation problems, 
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New Activity Stimulates 
British Machine Tool Business 


BirMINGHAM, ENGLAND—At the present 
time practically all of the machine tool 
firms in the Birmingham district are 
busy. In many instances overtime, and 
even night work, is rendered necessary 
in order to cope with existing orders, 
and considerable factory extensions are 
recorded. One of the most prominent 
local machine tool firms reports as much 
as fifteen per cent increase in production 
during the past month. 

The present demand is stated to be 
largely accounted for by increased ac- 
tivity in the automobile, radio, ship- 
building, constructional engineering and 
hardware trades. Due to increased pro- 
duction in the local brass and _ allied 
metal-working trades, the machine tool 
stocks of one important Birmingham 
firm have been completely exhausted 
during the past few months and, at the 
present time, the firm is extensively en- 
gaged in building metal spinning lathes, 
capstan lathes, sawing machines, rotary 
cutting-off machines and other brass 
shop equipment, including small tools 
and chuck collets. 

There is also an increasing demand 
for milling cutters, boring and facing 
heads, reamers, serrated cutter blades 
and similar metal-working equipment. 
Small tool and tool equipment firms are, 
at the moment, experiencing difficulty 
in coping with the quantity of work of- 
fered, and orders for jigs and fixtures are 
greater than productive capacity. One 
local firm has recently acquired new 
premises covering 15,000 square feet, 
which are being laid out and equipped 
for rebuilding all types of machine tools. 
These premises also house an extensive 
range of transmission equipment, includ- 
ing 400 tons of shafting from 1 to 10 in. 
in diameter. 


The entire bearing equipment now be- 
ing made in Birmingham for a foreign 
steel rolling mill consists of 68 tapered 
roller bearings, and includes four roller 
bearings which are said to be the largest 
in the world. 

British machine tool exports for the 
first five months of the past three years 
are shown in the accompanying table 
from the Board of Trade Statistics, and 
include the countries of destination and 
the classes of products concerned. 

During the past twelve months the 
level of exports of British made machine 
tools reached its highest point in June, 
1933. Although, during the immediately 
ensuing months these exports declined, 
they have recently shown some revival 
and, during the current month, appear 
likely to exceed the volume indicated a 
year ago. 

Imports of machine tools into Great 
Britain for the first five months of the 
past three years are given as follows: 


- Five Months ended May 31-——-- 
1932 1933 1934 
£ £ £ 
450,123 315,660 530,079 


For the past year, imports of machine 
tools into Great Britain have remained 
consistently steady, little variation in 
total volume being recorded during the 
period in question. However, the fig- 
ures for the month of May, 1934, show 
a marked increase both in total quantity 
and value; comparison for the past two 
months being as follows: 


Quantities (Tons) 


Value (£) 
1934 1984 


April | 
77,967 | 


May 


April 
146,946 


' May | 
341 | 


812 


British Exports of Machtne Tools 





Five Months ended May 31 





1982 1933 1934 
Machine Tools 4 4 + 
To British India 64,055 61,683 56,240 
* Other British countries 58,951 59,916 115,387 
“Soviet Union (Russia) 1,307,053 $96,348 126,200 
** France. 88,070 21,6738 30,920 
*“* Other Foreign Countries 90,281 134,488 185,574 
Total. 1,553,410 674,108 514,321 
Of which 
Drilling. 191,841 61,898 54,319 
Grinding. 168,294 183,455 92,998 
Lathes. 469,000 193,971 147,268 
Milling 118,889 43,953 43,468 
Planing and Shaping. 301,513 18,372 24,319 





‘administration member 


During the past two years there has 
been an increasing tendency toward the 
manufacture of American machine tools 
on a royalty or license basis in this dis- 
trict by firms which hitherto directly 
imported these products. This develop- 
ment has been largely dictated by an 
adverse sterling-dollar exchange and the 
imposition of British tariffs upon all 
classes of machinery other than such as 
cannot be competitively manufactured 
in Great Britain. Since these tariffs 
became operative over two years ago, 
the home market for American machine 
tools has greatly diminished in favor of 
similar products of British manufacture, 
and the home trade for the domestic 
product has been greatly stimulated. 

Although the position has been re- 
lieved since the revaluation of American 
currency, the continuance of British im- 
port duties, coupled with the advantages 
which British manufacturers have al- 
ready gained in the home market, still 
reacts unfavorably against the sale of 
imported American machinery of stand- 
ard and more ordinarily used types. 
Existing competition in this direction is 
stated to be almost wholly of a domestic 
character, the importation into Great 
Britain of similar classes of machine 
tools from Germany having considerably 
decreased because of currency exchange 
and import duty. 

The sale of special high production 
American machine tools, which can be 
admitted into Great Britain free of 
duty, is well maintained, and it is be- 
coming increasingly evident that this 
will afford the only important avenue 
of trade in the immediate future. 


Donald Richberg Appointed 
to Steel Code Authority 


According to a recent anouncement, 
Donald R. Richberg was officially made 
of the Code 
Authority for the Iron and Steel In- 
dustry. Mr. Richberg has been serving 
in this capacity for nearly 11 months, 
pursuant to a verbal appointment. 

A. J. Horn for 12 years director of 
public safety and mayor of Lorain, Ohio, 
and since 1921 engaged in commercial 
organization work, has been made ad- 
ministration member of the code author- 
ity for the spray painting and finishing 
equipment manufacturing industry. 

Edgar E. Brosius, president of the 
Edgar E. Brosius, Inc., manufacturers of 
blast furnace equipment, represents the 
administration in supervising the code 
of fair competition for the job galvaniz 
ing metal coating division of the fabri 
cated metal products manufacturing an¢ 
metal finishing and metal coating in 
dustry. 
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Retooling Begins for 
1935 Auto Models 


Derroit—Automobile production and 
sales were evenly maintained in July. 
The N.A.C.C. announces that 1,082,442 
units were produced in the United States 
and Canada the first six months of this 
year; June production is estimated as 
328,000 units. Cram’s estimates for 
July are as follows: 

July 7, 30,493 

July 14, 66,632 

July 21, 65,829 
Suppliers’ estimates of the reduction of 
July under June run from 15 to 20 per 
cent. August output will be affected by 
some shut-downs; Cadillac, Chrysler Air 
Flow, DeSoto, ‘and Graham will close 
for varying periods for inventory and 
vacations. Schedules for the three low- 
priced cars, accounting for 72.5 per cent 
of the first six months’ production are 
being evenly maintained with only slight 
sales recessions. 

World sales of Ford passenger and 
commercial units in June _ totaled 
101,661, the largest June sales since 
1930. General Motors reports June 
sales of cars and trucks of 112,847 units 
against 95,253 in May. Plymouth set 
an all-time high on cars delivered the 
week ending July 14. Buick delivered 
2,783 units during the first ten days of 
July which compares with 2,125 deliv- 
eries in the first ten days of June. With 
May sales of 219,000 units, June esti- 
mated sales of 215,000 units, early July 
business indicates sales well maintained. 

The New York Auto Show, dealer 
sponsored, is set for January 5-12 ac- 
cording to an announcement. Some 
work, particularly on large body dies, is 
filtering into tool shops in this area with 
larger business expected next month. 
Two or three of the large shops are re- 
ported full of work at present. Esti- 
mating on new work and production of 
samples for new models are going on 
apace with indications that the envelope 
and component streamlining will again 
divide the industry as with present 
models. Major changes are expected 
only in body lines. Production of the 
Continental light car by Graham as re- 
ported elsewhere is not yet settled; con- 
siderable redesigning is being done with 
the issue still in doubt. If the car is 
produced this will introduce into the 
low-priced field a new competitor with 
lower price and economy in operation as 
the main selling arguments. 

With 90-120 days considered good 
time for a major tooling program, it is 
evident that many new models will not 
anticipate January 1 by a great deal, 
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which fits the date set for the New York 
show. Pontiac is expected to be the 
first General Motors car to introduce 
new models. Packard large car models, 
if the plan adopted last year is followed, 
should be ready considerably before the 
first of the year. Rearrangement of 
plant and equipment for the Packard 
light car is still incomplete. 

The tool and die labor situation is re- 
ported as progressing satisfactorily with 
workers and shop owners anxious to 
avoid having new business go to other 
areas like last year. The Automobile 
Workers Council requests the National 
Labor Relations Board to establish a 
board to deal with automotive parts and 
equipment plants, claiming that these 
plants refuse to submit to the jurisdic- 
tion of the Automobile Board. This 
latter board can assume jurisdiction over 
parts disputes only in case both sides 
agree. 

It is reported that few direct loans 
to industry have been made in Detroit 
as permitted the Federal Reserve and 
R.F.C. by a recent act of Congress. 
Small companies in a profit position are 
able to borrow through old channels. 


The manufacture on a mass produc- 
tion basis of air conditioning equipment 
developed in the Chrysler engineering 
laboratories, adds another activity to 
Chrysler Motors. Marketing and man 
ufacturing will be undertaken by Tem- 
perature Corporation, a new division 
headed by Walter P. Chrysler, Jr. 


President Authorizes 
Apprenticeship Agency 


An executive order signed by Presi- 
dent Roosevelt establishes, under the 
Secretary of Labor, an apprenticeship 
agency which is authorized to control 
indentured contracts and all relations 
between employers and _ apprentices. 
The order was the result of the recom- 
mendations of an NRA apprenticeship 
committee which spent more than three 
months in a study of the problem. The 
committee included representatives of 
the Department of Labor, the Office of 
Education of the Department of the In- 
terior, and the supervisor of industrial 
education for the State of Maryland. 

Under the terms of the indentured 
contracts, employers are to guarantee 
apprentices at least 2,000 hours of “rea 
sonably continuous employment” and an 
opportunity to learn every phase of the 
trade provided, of course, the apprentice 
satisfactorily performs his duties. 











e INDUSTRIAL REVIEW e 


® On top of all the other handi- 
caps under which the machinery 
business has been laboring, the 
heat wave has come as the straw 
that broke the camel’s back. From 
some of the centers where the 
temperature has been highest 
comes word that customers will not 
even talk to salesmen. July, gen- 
erally, was a dull month, but a few 
companies did fairly well in con- 
trast with the general trend. There 
is hope that some PWA money will 
be allocated to arsenals and navy 
yards for machine tools. 

® Closing of a few long-pending 
orders for machine tools has 
helped several distributors in the 
East. Some of them report in- 
quiries searcer, others say that 
there are signs of improvement in 
this direction. Arsenals and yards 
in this territory have been drawing 
up lists of needed equipment. Pitts- 
burgh is decidedly quiet, on the 
labor front as well as in the ma- 


chinery sales field. Things are also 
slow in Cincinnati. The only indi- 
cator that holds near 100 is the 
thermometer, according to one in- 
formant. 

® The heat in Cleveland has slowed 
business but builders of machinery 
for other than the automotive field 
are faring somewhat better. Con- 
siderable tool business has been 
placed in Detroit and a few orders 
for machine tools. Business is still 
on a hand-to-mouth basis. Many 
buyers are avoiding interviews with 
salesmen. Indianapolis 
for July was about level with the 
ten-year average. 


business 


® In St. Louis a siege of above-100 
temperatures has stopped machin- 
ery business rather’ effectively. 
Chicago reports little change al- 
though one or two distributors have 
taken fair orders. Milwaukee is 
quiet, business being somewhere 
near half of the rate enjoyed in 
the first quarter. 
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Foundry Equipment Orders 
Increase in June 


According to the June report of the 
Foundry Equipment Manufacturers As- 
sociation, the index of gross orders rose 
to 70.4 as compared to 66.5 in May and 
15.5 in June 1933. This brought the 
unfilled orders to 57.8 in June as against 
52.1 in the preceding month and 24.8 
a year ago. Shipments were lower dur- 
ing the month, however, with an index 
of 64.3 contrasting with 75.6 in May 
and 374 in June 1933. The three 
months’ average of gross orders at 68.3 
was slightly off from the May figure of 
69.9, but considerably above last year’s 
30.2. 


Czechoslovakia Seen as 
Market for American 
Machinery 


Up to recently Germany has been the 
outstanding supplier of machinery and 
mechanical equipment to Czechoslo- 
vakia, according to a report to the 
Department of Commerce, but political 
and financial developments in Germany 
at present make the importation of 
German goods difficult and in some 
cases practically impossible. This de- 
velopment, to some extent, opens up 
the Czechoslovak market for American 
products as local representatives of a 
number of German firms are now on 
the lookout for connections with manu- 
facturers in other countries. 





Metal-W orking Code Hearings Scheduled 








Deputy 
Date Place Administrator Association 
Aug. 1 Willard Hotel N. W. Foster Unit Air Conditioner Manufacturers 
Aug. 1 Carlton Hotel N. W. Foster Manufacturers of Upward-Acting 
Doors 

Aug. 2 Washington Hotel H. F. White Machinery & Allied Products In- 

stitute (modification) 

Aug. 2 Washington Hotel H. F. White Sewage Treatment Equipment (sub- 
division of MAPI) 

Aug. 3 Mayflower Hotel J. Dilworth American Gear Manufacturers Asso- 
ciation (application for exemption 
by NEMA) 

Aug. 4 Commerce Building H.F. White Manufacturers of Metal Hospital 
Furniture 


Aug. 7 Willard Hotel 


J. G. Cowling 


Gray Iron Institute (request for 
exemption) 





and were preferred to American prod- 
ucts solely because they were lower in 
price. This is especially true of metal- 
working lines. 

As conditions improve there will again 
be a demand for automatic machines 
for mass production in the automotive 
and other metal-working _ branches. 
Chemical equipment, special textile ma- 
chines, heavy construction equipment 
and small gasoline and diesel engines, 
which under normal conditions have 
been purchased principally from Ger- 
many, will also be in demand. There 
is no doubt but that American prod- 
ucts will make headway in some of the 
above mentioned lines, providing prices 


Recommendation on 
Abrasive Grain Sizes 


Reaffirmed 


The Division of Simplified Practice of 
the National Bureau of Standards has 
announced that Simplified Practice Rec- 
ommendation R118-30, on abrasive grain 
sizes, has been reaffirmed by the stand- 
ing committee of the industry, without 
change. This recommendation, de- 
veloped in 1930, establishes a table of 
allowable limits for the sizing of alumi- 
num oxide and silicon-carbide abrasives 
for polishing uses, and for grinding 
wheel manufacture. Copies may be ob- 











Many German machinery products are in line with those quoted by Ger- tained from the Superintendent of Docu- 
sold in Czechoslovakia have been more man producers or are only slightly ments, Government Printing Office, 
or less copies of American machinery — higher than domestic prices. Washington, D. C., for 5 cents. 

7 7 
Approved Codes in the Metal-Working Industry 
(Continued from AM—Vol. 78, page 508f) 
Maximum Minimum ‘ Deputy Approval 
Code Sponsor Hours Wages Administrator Date 

Mechanical Press Builders Association 40 36 to 40c. depending on population; 32c. in South, division of MAPI Martin July 9 
Water Softener & Filter Subdivision of MAPI 40 36 to 40c. depending on population; 32c. in South, division of MAPI King July 9 
Cold Storage Door Manufacturers Council 40 40c.; office workers $15 Murray July 11 
Open Steel Flooring Association 40 to. mole. 35c. femal North; 35c. male, 30c. female South; division of King July 11 
Bakery Equipment Manufacturers Association 40 36 to 40c. depending on population; 32c. in South; division of MAPI King July 12 
Electric Hoist and Monorail Manufacturers Association 40 36 to 40c. depending on population; time and a half for overtime; office King July 13 

workers $15 
American Dental Trade Association 40 35c.; time and a third for overtime; office workers $12 to $15 Paddock July 13 
Multiple V-Belt Drive Association 40 36 to 40c. depending on population; 32c. in South; division of MAPI Martin July 13 
Cotton Ginning Machinery Manufacturers Association 40 40c. North; 30c. South; 25c. temporary rate allowed Muir July 16 
Leaf Spring Manufacturing Product Group 40 40c. male, 35c. female North; not less than 80 per cent of the July 15, Glancy July 18 

1929 rate in the South; office workers $15; part of Automotive Parts 

& Equipment Manufacturing industry 
Brass Forging Industries Association 40 *, a female North; 35c. male, 30c. female South; division Glancy July {9 

Cc PY 
Envelope Machine Manufacturing 40 36 to 40c. depending on population; 32c. in South; division of MAPI King July 20 
National Association of Air Filter Manufacturers 40 36 to 40c. depending on population; 32c. in South, division of MAPI King July 23 
Association of Sprocket Chain Manufacturers 40 36 to 40c. depending on population; 32c. in South, division of MAPI King July 23 
Gas-Powered Industrial Truck Association 40 36 to 40c. depending on population; 32c. in South; division of MAPI Martin July 23 
National Association of Safety Razor & Safety Razor 40 40c. males; 35c. females; office workers $15 King July 23 


Blade Manufacturers 
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Exports to South Africa 
Improve in 1933 


Analyses of imports into South Africa 
of 30 classes of machinery reveal that of 
the total valuation of about £2,890,000, 
the United States may be credited with 
approximately £467,000 or 16 per cent. 
These figures compared with those for 
1932 show that machinery manufactur- 
ers in the United States have improved 
their position by some £151,000 over 
1932. In about half of the classification 
the United States ranks as the second 
most important source of supply, and in 
two classes, namely the large and in- 
clusive “Machinery, N.E.E.” and “Trac- 
tion Engines,” the United States leads 
as an oversea supplier. 

With the abandonment of the gold 
standard at the end of December, 1932, 
and the subsequent linking of South 
African pounds to British sterling, im- 
mediate benefits accrued to the coun- 
try’s primary producers. This move 
was of especial importance to the gold 
mining industry, and the producers 
entered a period of expansion and en- 
joyed greatly increased profits. The ef- 
fects were widespread and coupled with 
greatly improved prices of wool, hides 
and skins and the revival of important 
building and construction projects, trade 
conditions improved steadily. Incomes 
were augmented, buying increased, sec- 
ondary industries advanced production, 
credits became easier, investment money 
returned to South Africa in quantity, 
railway and government revenue in- 
creased, and many other manifest signs 
of economic recovery were evident. 

Of 30 important classes of machinery 
used in various industries, 25 showed 
values higher than those recorded dur- 
ing 1932. The gain in imports amounted 
to some 19 per cent. Although this total 
does not include all machinery imported 
into South Africa, it is a reliable index 
to the general condition of the ma- 
chinery trade. 


e PERSONALS « 


A. A. Hennincer has 
president of the New 
Corp., of Delaware, which was recently 
organized to take over the assets of the 
defunct New Process Gear Co., Syra- 
cuse, N. Y. Other officers are: H. S. 
TuurNer, vice-president, and R. H. 
Herrick, secretary-treasurer. 


elected 
Gear 


been 
Process 


Herspert W. Tinker has joined the 
Warner Electric Brake Co., Beloit, Wis., 
as general manager. Previously he was 
chief engineer and factory manager for 
the Federal Pressed Steel Co., Mil- 
waukee. 
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Major Carpenter Heads 
Houghton Company 


At a special meeting of the stockhold- 
ers, Masor Aaron E. Carpenter was 
elected president and general manager 
of E. F. Houghton & Co., Philadelphia. 
Mr. Carpenter has been with the com- 
pany for 29 years, was a member of the 
original board, and served as treasurer 
from 1921 to 1929 when he became first 
vice-president. Louis E. Murpny, for- 
merly president, was elected to the newly 
created position of chairman of the 
board. Other officers were: 
Grorce W. Presse, vice-president and 
director of sales; A. Everty Carpenter, 
III, secretary; Dr. R. H. Parcu, treas- 
urer. 


elected 


James J. Dave has been elected vice- 
president in charge of sales of The All- 
steel Press Co., of Chicago, having as 
sumed his new duties July 1. He was 
formerly vice-president in charge of 
sales in the Chicago and Detroit terri- 
tory for the Henry & Wright Mfg. Co., 
of Hartford, Conn. 


Ciraupe C. Hooven has been ap- 
pointed receiver for the Dayton Wire 


Wheel Co., Daytgn, Ohio. 


M. R. Kavenauen, assistant produc- 
tion manager, the White Co., has been 
made general superintendent. 


e BUSINESS ITEMS e 


The City Machine & Tool Works, 
Dayton, Ohio, has reincorporated under 
the name “The Cimatool Company.” 
For a number of years the designation 
“Cimatool” was used as a trade name. 
There has been no change in either com- 
pany policy or executive persomnel ex- 
cept for the addition of shop executives 
specializing in large body die practice. 


Plant improvement and reorganization 
of shop equipment will permit a wider 
range of activity. 


Production Tool & Supply Co. has 
been appointed by the Hevi Duty Elec- 
tric Furnace Co., of Milwaukee, as dis 
trict representative for the State of 
Missouri with 2832 Easton 
Ave., St. Louis. 


The General Automatic Lock Nut 
Corp., has been reorganized as the Auto 
matic Nut Co., Inc. Offices are at the 
Chrysler Bldg.. New York, N. Y. 


The Rich Manufacturing Co., Ltd., 
Los Angeles, Calif., will manufacture the 
complete line of products formerly made 
by the Karl Strobel Corp., which made 
a line of welding electrodes. 


The 


u“ hich 


offices at 


Whitman-Barnes Detroit, 
recently Latrobe 
Tool Co., Latrobe, Pa., has announced 
that a portion of the Latrobe plant will 
be removed to Detroit. 


( ‘O., 
acquired the 


e OBITUARIES « 





John E. Barkle 


Joun E. Barkwe, general manager of 


South Philadelphia Works, Westing- 
house Electric & Manufacturing Co., 
died July 10 at the age of 53. He be- 


came associated with Westinghouse at 
East Pittsburgh in 1901 and was made 
superintendent of a shell factory in 1916. 
In 1929 he was appointed works man 
ager at South Philadelphia and in 1931 
general works manager. 


Henry B. Braprorp, 75, 
president of the Edgemoor Iron Works, 
Wilmington, Del., died recently at his 
summer home on the Bohemia River in 
Cecil County, Md. He was graduated 
from Yale in 1880. In 1889 he went 
with the Diamond State Steel Co., and 
a year later joined the Edgemoor organ- 
ization serving continuously with that 
concern until his retirement. 


former vice 
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William R. Fox 


William R. Fox, 81, president of the 
Fox Machine Co., Jackson, Mich., died 
July 20 from injuries received in a fall. 
In 1880 Mr. Fox settled in Grand Rapids 
where he engaged in building special 
woodworking machinery. While there 
he took up the manufacture of bi- 
cycles and later typewriters. In 1916, 
he entered the field of special machinery 
and erected the present plant at Jack- 
son. During the World War, he pro- 
duced special milling machines for small 
arms manufacture, but at the close of 
the war started supplying special ma- 
chinery to the automotive and other 


industries. 


William Hastings Bassett 


William Hastings Bassett, 66, newly 
elected president of the American So- 
ciety for Testing Materials, died July 21 
unexpectedly. He had not been well for 
several months. 

Mr. Bassett was metallurgical man- 
ager of the American Brass Co., Water- 
bury, Conn., and his work in the copper 
and brass industry did much to place 
it on a scientific and technical basis. He 
introduced in this country the use of 
microscopy in the metallurgy of non- 
ferrous metals and was one of the first 
to apply the spectroscope. In 1925 he 
received the James Douglas Medal for 
constructive research in copper and 
brass and other non-ferrous metals and 
their alloys. In June, after serving a 
two-year term as vice-president, he was 
elected president of the Society with 
which he had been affiliated since 1903. 
No decision will be made concerning Mr. 
Bassett’s successor as president of the 
AS.T.M. until the fall meeting of the 
executive committee. 


Lawrence H. Vixas, president of the 
Pyle-National Co., Chicago, railroad 
supplies manufacturer, died July 22. 
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Apert J. SMart, 84, retired tap and 
die manufacturer, died July 19 at 
Springfield, Mass. In 1906 he organized 
his own company which was absorbed 
by the Greenfield Tap & Die Corp. in 
1912. He obtained patents on the 
“Acorn” die and the “Green River” ad- 
justable screw plate die. 


James J. Wuirry, 53, president and 
treasurer of the Lincoln Forging Co., 
and secretary-treasurer of the Monarch 
Mfg. Co., Detroit, died recently. 


e MEETINGS e 


INDUSTRIAL ADVERTISERS 
National conference and 
convention, September 20-22. Nether- 
lands-Plaza Hotel, Ciucinnati. For in- 
formation address Publicity Headquar- 
ters, N.I.A.A. Convention, c/o Union 
Gas & Electric Co., Publicity Dept., 
Cincinnati, Ohio. 


NATIONAL 
ASSOCIATION. 


AMERICAN Society FoR MerALs. 
Annual meeting, Oct. 1-5. Hotel Penn- 
sylvania, N. Y. W. H. E1rsenman, secre- 
tary, 7016 Euclid Ave., Cleveland, Ohio. 


AMERICAN WeELpING Soctrety. Annual 
meeting, Oct. 1-5. Hotel New Yorker, 
New York City. Miss M. M. Ke tty, 
Secretary, 29 West 39th St., New York, 
N. Y. 

NaTIONAL Meta Conaress. Exhibi- 
tion and program sponsored by the 
A.S.M., the A.W.S., the Institute of 
Metals, and Iron & Steel Divisions of 
American Institute of Mining and 
Metallurgical Engineers and the Wire 
Association, October 1-5. W. H. Etsen- 
MAN, director, 7016 Euclid Ave., Cleve- 
land, Ohio. 


e PATENTS e 


July 17, 1934 


Metal-Working Machinery 

Safety Guard (Press). John C. Junkin, Louisville, 
Ky., assigned to Walter R. Wuest and John H. Wuest, 
Louisville, Ky. Patent |,966,447. 

Milling Machine Transmission and Control Mech- 
anism. Joseph P. Armitage, Wauwatosa, Wis., 
ammeuet to Kearney & Trecker Corp. Patent 1,966,- 
6 


99. 
Sheet-Metal Press. Edgar Haverbeck, Goppingen, 
Germany. Patent 1,966,758. 

Machine Tool. Leo A. Dumser, Rockford, IIL., 
assigned to Sundstrand Machine Tool Co. Patent 
1,966,888. 

Die Slide. William W. Criley, Cleveland, Ohio. 
Patent 1,966,925. 

Milling Machine Organization. Fred A. Parsons, 
Milwaukee, Wis., assigned to Kearney & Trecker 
Corp. Patent 1,966,967. 

Mesas for Dynamically Balancing Machine Tools. 
Ernest lL. Thearle, Schenectady, N. Y., assigned to 
General Electric Co. Patent 1,967,163. 


Tools and Attachments 

Chucking Mechanism. Harry E. Sloan, Hartford 
and George A. Highberg, West Hartford, Conn., 
assigned to the Cushman Chuck Co. Patent 1,966,- 
834. 

Lathe Center. Daniel G. Braden, Staunton, Va. 
Patent 1,967,004. 

Chuck and Press Actuating Mechanism. Werner 
Wehmeyer, Sommerda, Germany. Patent |,967,045. 





CORPORATION 
¢ REPORTS 


Allis-Chalmers Mfg. Co. 

Six months, net loss $822,253; first half, 
1933, net loss $1,658,907; June quarter, 
net loss $145,100; second quarter last year, 
net loss $788,920. 


Ampco Twist Drill Co. 


Six months, net earnings $53,708; 
half, 1933, net loss $25,375. 


first 


American Brake Shoe & Foundry Co. 


Six months, net income, $658,231; six 
months, 1933 net profit $241,486. 


American Gas Machine Co. 
Year ended April 28, net income, $26,56). 


Auburn Automobile Co. 


Six months, net loss $1,645,466; first 
half 1933, net loss $1,109,557. 
Briggs & Stratton Corp. 
Six months, net profit $460,081; first 


half, 1933, net profit $61,633 ; second quarter, 


net profit $210,313; second quarter, 1933, 
net profit $60,309. 
Budd Wheel Co. 
First half, net profit. $148,609; six 


months, 1933, net loss $287,083; June quar- 
ter, net profit $89,432; June quarter, 1933, 
net profit $16,036. 


E. G. Budd Mfg. Co. 


Six months, net profit $64,767; first half 
1933, net loss $303,550; June quarter, net 
profit, $80,224; second quarter, 1933, net 
profit $93,938. 


Checker Cab Mfg. Corp. 

First half, net loss $221,280; same period, 
1933, net loss $151,857; June quarter, net 
loss $184,897; June quarter, 1933, net loss 
$74,583. 

Cutler-Hammer, Inc. 

Six months, net profit $105,489; 

half, 1933, net loss $201,616. 
Ex-cell-O Aircraft & Tool Corp. 


Six months, net profit $200,234; same 
period, 1933, net loss $99,756; June quarter, 


first 


net profit $64,157; second quarter, 1933, 
net loss $40,926. 
General Motors Corp. 

First half, net profit $69,586,613; six 
months, 1933, net profit $48,068,176; sec- 
ond quarter, 1934, net profit $40,267,090; 
second quarter, 1933, net profit $43,053,- 
264. 

Graham-Paige Motors Corp. 
Six months, net profit $20,005; six 


months, 1933, net profit $23,627. 
Hayes Body Corp. 


. Six months, net Iess $5,721; six mont’s, 
1933, net loss $198,121; second Guarter, 
net profit $7,846; June quarter, 1933, net 
ioss $99,926. 


Indian Motorcycle Co. 

First half, net profit $73,967; six months, 
1933, net loss $49,330; June quarter, net 
profit $42,711; second quarter last year, 
net loss $2,689. 


Kelvinator Corp 
Nine months ended June 30; 
$1,212,421; same nine months previous 
fiscal year, net profit $753,682. June 
quarter, net profit $1,248,839; preceding 
quarter, net profit $305,517; June quarter, 
1933, net profit $1,414,564. 


Minneapolis-Honeywell Regulator Co. 
Six months, net income, $205,666; first 
half, 1933, net loss $104,949; June quarter, 
net profit, $227,091; second quarter, 1933, 
net profit $23,277. 


Otis Elevator Co. 


Half year, net loss $295,224; six months, 
1933, net loss $1,027,736; June quarter, net 
loss $43,173; June quarter, 1933, net loss 
$419,019. 


Pittsburgh Screw & Bolt Corp. 


First half, net profit $328,870; 
months, 1933, net loss $293,988. 


net profit 


six 
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Welding and Fabricating Stainless-Clad Steel 


Courtesy of the Ingersoll Steel & Disc Company 


Stainiess-clad steel was developed to 
obtain the corrosion-resisting advantages 
of solid stainless steel but at reduced 
cost. It is a ply material having a thin 
surface of stainless steel on a founda- 
tion of mild steel. Ordinarily the 18-8 
stainless steel cladding comprises 20 per 
cent of the total sheet or plate thickness 
and satisfies most commercial require- 
ments. 

Welding 


When welding the stainless side of this 
material by the metallic-arec method, the 
electrode should be positive and the 
work negative (reversed polarity). For 
the 18-8 cladding, the 24 chrome-12 
nickel electrode assures corrosion resist- 
ance equal or superior to that of the 
stainless surface. However, work has 
been successfully welded using the 18 
chrome-8 nickel electrode with a carbon 
content not more than 0.08 per cent. 
Electrodes should be of the flux-coated 
type, having a carbon-free coating. Am- 
perage should not be excessive. Too 
high a current value will cause overheat- 
ing of the sheet in the weld area, while 
too low a current value will cause slag in- 
clusions and lack of fusion. The re- 
quired electrode diameter for various 
sheet and plate thickness is approxi- 
mately as follows: 

vw in. for sheets under No. 14 gage 

#s in. for 16 gage to *s in. 

1, in. for *%& to % in. 

#2 in. for % to 1 in. 

When welding the lighter gages it is wise 
to use chill bars wherever possible. It 
is not necessary to peen stainless welds. 

In welding the mild steel side of stain- 
less-clad steel plate it is necessary to 
employ multiple beads to avoid over- 
heating of the stainless surface. A mild- 
steel, shielded-are electrode is ordinarily 
employed for welding the mild steel side. 
For vertical welding, sheet stock will 
ordinarily have to be welded by starting 
at the top and welding downward, while 
heavier plates may be welded by start- 
ing at the bottom and welding upward. 
By employing proper designs it is pos- 
sible to reduce welding labor and also 
the amount of stainless steel electrode 
to a minimum. See figures on page 542. 
In all cases joints should be designed so 
that iron pick-up will be prevented. 
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Where steel is exposed, as in the case of 
lap and corner welds, it is best to apply 
a stainless weld in_ several layers. 
(Fig. 6a.) 

Stainless or nondulling solders are 
satisfactory for joining the lighter gages. 
A flux suitable for stainless steel should 
be used. The following formula may be 
made up as required: muriatic acid, 90 
parts by weight; ferric chloride, 50 parts, 
and nitric acid, 3 parts. If difficulty is 
encountered, the solution should be cut 
with zine. Soldering is used generally 
in connection with lock seams, lap and 
flange joints. Welding, riveting and 
spot welding are often used in conjunc- 
tion with soldering. 


Fabricating 


Because stainless-clad steel has such 
a large proportion of mild steel, it is 
much easier to handle in fabricating 
than stainless steel. Riveting must be 
used in some cases because of special de- 
signs or code regulations. In the case 
of riveted tanks it is necessary to weld 
as well as rivet in order to cover the ex- 
posed mild steel on the plate edges. 
Rivets must be of the same analysis as 
the stainless cladding. 

The reductions and the practice for 
drawing stainless are somewhat different 
from that for mild steel. A 40 to 50 
per cent reduction may be made in the 
first draw. Annealing at 1,850-1,950 
deg. F., with rapid cooling must follow. 
It is necessary to remove drawing com- 
pounds before annealing. After the heat 
treatment it is essential that the stain- 
less surface be pickled to remove scale 
or oxides. Best results are obtained 
with hard bronze or heat-treated cast- 
iron die rings and either tool-steel or 
heat-treated cast-iron punches. On 16- 
to 20-gage material, die clearance of sv 
in. is necessary for the first draw. On 
the redraw, die clearance should be 
0.020 to 0.030 in. over stock thickness 
on each side at the throat of the die. 
Water solvent lubricants are desirable. 

Wire brushing, sand blasting or scrap- 
ing with a steel scraper will deposit 
enough iron or steel in the surface of 
stainless-clad steel to cause rusting in 
service. For removing scale formed in 
heating, the following pickling solutions 


are suggested: 10 per cent hydrochloric 
acid plus 10 per cent sulphuric acid at 
170-190 deg. F.; or, 10 per cent sul- 
phuric acid by volume and 10 per cent 
salt by weight, the effect of the salt be- 
ing to liberate hydrochloric acid in the 
solution. After using either pickling so- 
lution, it will be necessary to passivate 
with a 20 per cent solution of nitric 
acid in order to restore the stainless 
characteristics of the surface. After 
pickling it is usually necessary to wash 
the steel on both surfaces with an alka- 
line solution to remove all traces of acid. 
If the metal is to be pickled and passi- 
vated, a water rinse should be used fol- 
lowing passivating. Sand blasting may 
be used to remove scale or oxidized sur- 
faces, but must be followed by a 10 to 
20 per cent nitric acid wash to dissolve 
any iron or steel particles imbedded in 
the surface. 

Stainless-clad steel will shear, punch 
and drill with little difficulty since 80 
per cent of its section is mild steel. It 
is best to use a short drill to eliminate 
chatter which causes work hardening. 
Normal bending, forming and breaking 
can be accomplished with no difficulty. 
Lock-seam joints can be made in the 
lighter gages. In most cases the radius 
should be slightly greater than with 
common mild steel. 

To obtain the best service from 18-8 
stainless steel it is necessary that it 
be used in the heat-treated or auste- 
nitic condition. Stresses induced by draw- 
ing, forming or cooling too slowly be- 
tween the ranges of 1,700 deg. and 800 
deg. F. impair in some cases the auste- 
nitic structure, which must be restored by 
heat-treatment. Annealing is accom- 
plished by heating rapidly to a tem- 
perature of 1,850 to 1,950 deg. F., de- 
pending on size, then cooling rapidly. 
In the case of heavy sections it is neces- 
sary to water quench. After annealing, 
the steel should be pickled and _ passi- 
Where the drawn or deformed 
portion is not excessive and does not 


vated. 


require annealing, the material should 
receive a passivating treatment to re- 
move any iron picked up from the 
punches, dies or tools. In large vessels 
where it is impossible to immerse the 
stainless side the surfaces should be 
swabbed with the passivating solution. 
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Welding and Fabricating Stainless-Clad Steel 


Courtesy of the Ingersoll Steel & Disc Company 
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(a) No spacing will be necessary. 
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(b) Weld from stainless side with stainless electrode. * Weld 
bead penetration ought to be epproximately the depth of 
the stainless steel surface 
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Weld from the steel side with stainless or mild steel elec 


trode. Here the weld bead penetration is approximately 
the thickness of the mild steel 






(c) 


Fig. I—Recommended procedure for welding IngAclad 
No. 10 gauge and thinner. 
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(a) Edges may be beveled by chipping or grinding Slight 
spacing should be allowed. 
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(b) Weld first from stainless side with stainless electrode 
Note weld bead penetration. 
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(c) Complete welding from mild stecl side with mild steel 
electrode, 








Fig. 2—R ded procedute for welding IngAclad 
No. 10 gauge to %”. 
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(a) Prepare joint in this manner. 














— 
(b) Weld with stainless electrode in 
bottom of groove, complete with 
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(a) Space we” to %” depending upon 
thickness of IngAclad. 








) Weld in the bottom groove from 
steel side with stainless elec 
trode. No backing strips will be 


end of 






| 
Fig. 5 (a)— ical method of 
po R Tac keind flange on 


RASAAAAA ANT AS SESS SS 


ZZ 


pipe. 



























shielded arc mild steel electrode 
in multiple beads. 






necessary if proper gap is 
allow 
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1 
Fig. 5 (b)—Mild steel flan 
“Weld Ls clad sheet; soltd 
stainless steel ring welded to face of 
the flange after machining. 
































Chip with pneumatic hammer or 
grind with narrow rubber bonded 
wheel. 


(c) 





(d) Complete with stainless steel 
weld deposit. 


Fig. 3— Recommended procedure for 

paren of %” and heavier Ing- 

clad plate when plate planing squip- 
ment is available. 

















(c) Complete with shielded arc mild 
steel electrode, then chip or 
grind stainless side. 








<= 
(d) Complete welding with stainless 
electrode 








. 4—R ded proced for butt 
bang = plates 4” and heavier when 


no pla ~~ 1 uipment is avail- 
able. Chip eac side to 30°-45° angle 
with pneumatic hammer. 
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Fig 6 (a) ty ling procedure 
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Fig. 6 (b)—Method i to 








weld. 
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IngAclad tanks. No porosity results in welding 
using high-grade shielded arc mild steel electrodes. 





Fig. 7—Weilding procedure for right angle intersections in construction of 
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over stainless ply when 
Note welds (a) and (b). 
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Fig. 8 (a)—Tapped fittings of solid stainless steel may be welded to 
IngAclad sheets or plates as shown, 
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Fig. 8 (b)—Stainless steel flange fitting welded to a stainless clad unit. 








Fig. 9—Typical examples of the use of stainless or non-dulling solder 
in connection with (a) riveted, (b) welded, and (c) lock seam joints, 
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By the Week 


“Got a new one for you, Al,” said Ed 
as he stepped into Al’s office. “You 
remember we were discussing piecework 
versus hourly wages the other day.” 


“Of course I do, Ed. I’ve thought 
about it a lot, too. I’m still not con- 
vinced that I can use piecework to ad- 
vantage in this shop with our limited 
production.” 


“Maybe not, Al. But, as I remarked 
when I came in, I’ve got a new one. 
Just ran into it the other day.” 


“Well, why hesitate?” 


“You remember Harry Ketchum who 
left the old shop a few years ago to 
start a small place of his own? Well, 
I had dinner with him the other night, 
and he’s been running his shop on a 
new plan. No piecework, no hourly 
rate, but on a weekly basis.” 


“Don’t believe I get it, Ed. What’s 
the difference between an hourly rate 
and a weekly basis?” 


“You got a weekly salary as foreman, 
didn’t you, Al? Your time wasn’t rated 
by the hour after Williams got on the 
job. You were a salaried man who 
didn’t get docked or didn’t get overtime. 
Well that’s the way Harry runs his 
whole shop.” 


“You mean he pays by the week. Sup- 
pose a man is off sick—or getting over 
the night before. Does he get his full 
week’s pay just the same?” 


“That’s what I asked him and he said, 
‘Sure, Ed. Why not? You do in your 
job. You need it even more if you're 
sick and have the Doc coming every day 
at three dollars per.’ ” 


“But what about the drunks, I asked. 
‘We fire them, Ed, as soon as we know 
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it. And the other men will tell us to 
save their own jobs. We pay them for 
holidays, too’ said Harry. “Their families 
have to eat just the same on Christmas 
as they do any other day.’ How does 
that strike you?” 


“Kind of foolish, it seems to me. How 
does he keep going? His work must 
be costing him a lot of money, Ed.” 


He says he pays a 
fair weekly rate. Not quite so much 
per hour as some other shops, but 
averaging up about the same at the 
end of a month or year. And it’s 
steady. His men like it and do good 


“He says not, Al. 


work. They help him out by extra ex- 
ertion when he’s in a pinch, and if it’s 
an extra hot day he sends them home 
a bit early.” 

“Doesn't sound business-like to me, 
Ed. There are bound to be some loafers 
who take advantage of him. He must 


need more foremen than I do.” 


“He says it works out fine, Al. He 
doesn’t even have a time clock. And 
when you consider that he’s pulled 


through these last three tough years, it 
can’t be so bad.” 


“I suppose you'll be suggesting it to 
Williams next,” said Al. 


about it and rather 
favors the idea. It saves a lot of book- 
keeping, Al. But I'll let know 


when we adopt it.” 


“He knows all 


you 


Can Al run his shop on a weekly basis as cheaply as he now does? 


Are time clocks necessary in a small shop? 


Discussion 


False Security 


As we pass over the crisis of the de- 
pression, we are grateful that industry 
realizes its position regarding social re- 
sponsibility and is doing all in its power 
to reduce the hazards of false security. 

There are many factors involved in 
Al’s plan that would surely contribute to 
its unsoundness. To employ such a 
plan, a force of investigators would have 
to be employed to check up the family 
affairs of those employed in his plant. 
When sickness descends on the family, it 
materially affects the growth of one’s 
bank account. Then there are men who 
have large families, making it impossible 
for them to save money, even though 
they receive liberal wages. 

Regulating the growth of savings is a 
problem that should be met by the in- 
dividual concerned. The bank book is 


not the only instrument that records 
one’s savings. Some men resort to life 
insurance for systematic saving, while 
others place their savings in other forms 
of sound investments. 

The logical plan for Al to follow 
would be for him to pay bonuses to effi- 
cient and skilled workmen, creating an 
incentive scheme that would be bene- 
ficial to both management and em- 
ployees. Peter L. Bupwirz. 


Evidently Al expects his men to save 
at a time when saving is almost impos- 
sible and when hoarding instead of nor- 
mal investment in capital goods is the 
major il! of business. If abstemious 
thrift is a virtue, then we must condemn 
advertising and persuasive salesmanship 
as crimes against society. 

How can Al judge if his men’s wages 
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are well spent? We could all balance 
our personal budgets at zero on both 
sides of the ledger and then starve to 
death in the name of economy. In fact, 
we came near doing that very thing 
when the false security instilled by over- 
zealous employment managers who erred 
on the side of optimism was succeeded 
by pessimistic false insecurity such as 
Al fosters among his men. 

The crying need is for security, which 
in a great measure is entirely feasible 
with existing organization of industry. 
Large employers of labor could simply 
and frankly classify their men as to 
permanence of employment as follows: 
Class A—Preferred employees whose 
jobs are safe so long as the plant can be 
kept in operation. Class B—Intermedi- 
ate. Class C—Temporary or on proba- 
tion. Nearly all the layoffs or dismis- 
sals would be from Class C. The lists 
could be published periodically, revis- 
ing the classifications as conditions 
changed. Such candor would do much 
to improve employee relations and 
would give labor much of the security 
it now seeks through seniority rule and 
unemployment insurance. 

—CLEMENT ZIMMERMAN, JR. 


Irrespective of our positions in life, 
all of us object to being told how we 
should spend our money, and any means 
that encroaches on our right to spend 
it as we please is doomed to failure. 
Experience has indicated that there are 
two general ways of assisting employees 
to save part of their earnings and still 
retain their confidence. 

One method is through a sort of in- 
ternal bank in which the employees are 
urged to preserve part of their wages 
by having the firm match a certain per- 
centage of the money banked in the 
form of interest and profit sharing. In 
this way labor and capital become part- 
ners. 

The other method is the group-in- 
surance plan, where both parties pay 
their pro rata share of the premiums. 
However, in case the insured leaves his 
place of employment, obligation ceases. 
In rare cases, some concerns have al- 
lowed employees having a service record 
of five years or more to draw against 
their policies for certain emergencies. 
This system is dangerous, for some em- 
ployees may think that so long as they 
owe the organization money they can 
do as they please and will not be fired 
until the amount borrowed has been 
paid in full. 

However, with either plan there will 
be a large proportion who are not satis- 
fied with anything that spells interfer- 
ence in their personal affairs. 

—Harotp L. Wynn, 
Executive Engineer, 
Pacific Electric Mfg. Corporation. 


W orks Councils and Unions 


Al is not sound in opposing Williams’ 
works-council plan. Men with common 
sense whose heads are not too much 
swollen, usually agree that two heads 
are better than one. It is impossible to 
get all of the people to think alike at 
the same time, and even the same per- 
son does not always think the same. 
Majority rule is not necessarily safe; 
neither is minority rule, but of the two 
the latter is by far the more dangerous. 

Every step of progress starts with an 
individual, is continued by a minority 
and finally reaches the majority. We 
are inclined to follow the lines of least 
resistance and to choose leaders who 
make the most noise. There is, how- 
ever, one rule that is applicable to all 
times and circumstances, and that is the 
rule of equity. Following that rule and 
no other will make and keep people 
equally free. If employers and em- 
ployees will seek to become equitably 
minded and ask themselves, “What is 
the equity in this case?” or “Is that 
equitable?”, they will soon find grounds 
for agreement, whereas if they are other- 
wise minded they will surely disagree. 

—L. Brown. 





The expected benefits to be derived 
from such an innovation as a works 
council should justify its installation. 
However, from personal observation I 
am convinced that such councils never 
function satisfactorily. There is always 
too great a difference between the in- 
terests, intellects and temperament of 
the individuals participating. 

Grievances encountered in one shop, 
if not identical, are at least similar to 
those encountered in another. Elimi- 
nation of grievances is strictly a man- 
agement problem, and it is safe to as- 
sume that where grievances are numer- 
ous management is inefficient. A man- 
agement that sponsors any such ideas 
as works councils admits that there is a 
~ause for grievances, and any such plan 
originating from sources close to man- 
agement will result only in disastrous 
misunderstandings and probably serious 
trouble. 

Workers invariably select as_ their 
representatives men whose popularity in 
the shop is due to certain personal char- 
acteristics, but do not have the qualifi- 
cations to present their cases coherently. 
In case of a works council failure, such 








men would become the logical choice of 

the men in selecting officers for an in- 

dependent organization or a union. 
—Ira S. WILLiIAMs. 


Subsidized Suggestions 


It is estimated that there are more 
than 400 plants in this country, em- 
ploying over 1,000,000 workers, that 
have suggestion plans in operation. 

From 1929 to 1932, the Westinghouse 
Electric & Manufacturing Company re- 
ceived 17,779 suggestions, of which 4,809 
were accepted and for which cash 
awards totaling $29,196.50 were paid. 

In 1931, the General Electric Com- 
pany rewarded employees $55,739 for 
6,383 suggestions that were approved out 
of a total of 19,595 received. 

In the six-year period up to 1931, the 
Commonwealth Edison Company ef- 
fected economies of $140,000 from ap- 
proved suggestions, paying an average 
of $12.24 for each. In 1930 alone, 1,635 
suggestions were reecived, about 16 per 
cent were accepted and cash awards of 
$2,600 were paid. 

Another large concern considered 
12,000 suggestions last year and accepted 
approximately 25 per cent, paying an 
average of $13 for each. The savings 
effected were almost $400,000 for the 
year. 

Some concerns pay up to ten per cent 
of the first year’s savings. One concern 
pays 50 per cent of the savings effected 
for a three-month period. Another con- 
cern treats the matter more like a con- 
test and awards cash prizes ranging 
from $5 to $100 for the five best sug- 
gestions. —J..M. Murpny, 

Industrial Engineer. 


Averaged Dividends? 


Averaging dividends over a five-year 
period has several advantages, one being 
the discouraging of speculation in the 
stock of the company. This same factor 
makes it a better investment. “Melons” 
have no place in sound business. 

Al’s plan of setting aside a substantial 
part of the profits for surplus or amor- 
tization is good but he should earmark 
a good share of this for “depreciation 
and obsolescence of equipment.” By 
keeping his equipment up to date he 
will be in a better position to earn larger 
dividends or to keep his plant running 
when competition is keen. 

If all business were run on an aver- 
aged basis we would have fewer seasonal 
hills and valleys in the business curve. 
This would help to balance employment 
and prevent over expansion to meet sea- 
sonal demands. It would make busi- 
ness more safe and sane, and discourage 
speculation. —Cuester H. Frank. 
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Ethics in Tolerances 


P. H. BRYANT 


66 Wyse we started to put toler- 
ances on our specifications for 


outside tool purchases,” stated a plant 
engineer with whom I was having a 
chat, “we had some interesting experi- 
ences. We had been buying from five 
sources of supply and no sooner had 
the prints, dimensioned with tolerances, 
gone out to these same five, than a howl 
went up from every last one of them 
that our limits were too stiff and could 
not be met. 

“That was something over six years 
ago and in the meantime we have con- 
tinued to buy from the same sources, 
and all five are supplying materials 
within the tolerances originally specified. 
But here’s the funny side of it. Of the 
five sources, the one that put up the 
loudest holler and stuck out the longest 
for, more leeway has, as shown by a 
comparative record we have kept from 
the beginning, furnished us with tools 
produced with greater accuracy than 
any of the remaining four. 

“Because of frequent contacts over 
specifications, I came to know the tool 
engineer of that source very well, and 
on one occasion, I asked him to explain 
why he had made such a rumpus about 
our tolerance specifications when he 
must have known at the time that he 
could meet them. 

“‘Surely we knew we could meet 
them,’ he replied, ‘but it has been our 
policy, since the time tolerances began 
to be extensively specified, to conceal 
from our customers an accurate knowl- 
edge of how close we really can work. 
Assume for the moment that we let it 
become commonly known among our 
customers that on a certain class of 
work we could hold to within two-tenths; 
on the very next batch of prints re- 
ceived from them we would discover the 
tolerances had been reduced in line with 
our claims, and some could be depended 
on to go the limit and attempt to hold 
us to the two-tenths. Nor can one in 
fairness blame the customer. His theory 
is that, if we can work that close, he 
would be passing up a point if he did 
not take some steps to get the greatest 
obtainable accuracy for his own ad- 
vantage. That’s why we fight against 
letting the customer deprive us of all 
our leeway, and I’m frank to say to 
vou, that our own experience has 
taught us that deception is the only 
effective weapon we can use to combat 
he customer’s encroachments.’ 
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“The really funny thing about it,” 
continued my informant, “was that for 
years we had been doing exactly the 
same thing in respect to our own 
product. On our commercial threads, I 
verily believe, we could meet a speci- 
fication of 0.001 in. either way in a 
length of 1 in. of lead, without much in- 
crease in scrap loss. Our sales depart- 
ment, however, will not accept an order 
specifying a tolerance on pitch lead in 
1 in. of less than 0.003 in. plus or 
minus. 

“Let’s see how that works out in the 
records,” and he drew towards him a file 
of recent inspection reports, so that we 
could look them over together. 

Each sheet recorded the error from 
all essential dimensions, listed on a 
single horizontal line, there being space 
for 30 pieces. We examined two sheets, 
gathering the following summaries from 


the column recording the errors in 
lead. 
Sheet Dead 
No. on Plus Minus 
1 2 8 (0.001) 1 (0.001) 
2 24 2 (0.001) 2 (0.001) 
1 (0.002) 1 (0.00214) 


“You see,” he commented, “out of the 
sixty pieces on these two sheets, only 
two would be scrapped if the limiting 
tolerance on lead were 0.001 instead of 
0.003 in. 

“But that is not the angle that con- 
cerns us. The important point is that 
the probability is all in favor of the as- 
sumption that those two pieces are in 
reality within the 0.001 in. limit and 
should not be rejected in any case. 
Bear in mind that a tolerance or lead is 
an average of all the separate tooth- 
pitch errors over a given span, in this 
instance, one inch. The dial indicator 
reading, however, is a record of the 
span between two particular teeth, and 
if one or both of these teeth happened 
to have some slight defect at the spot 
the instrument points make contact, 
it would throw the reading off a thou- 
sandth or two, while tests at other 
points might give an O.K. reading. 

“In our plant, it is a routine matter 
to take that factor into consideration 
and control it, but when the material 
gets into the hands of our customers’ 
inspectors, it cannot be controlled. 

“Considering that all sixty of these 
threaded parts were machined with a 
tool known to have a pitch error of less 


than 0.0005 in. and that about 95 per 
cent ‘dead on,’ probability makes it a 
reasonable assumption that if cross-sec- 
tions of the off-standard threads were 
made, and a comparator check taken, all 
would be found to be within the 0.001- 
in. limit. I venture the how- 
ever, that if we had permitted ourselves 
held to that 
our customer's specification, 10 or more 
out of that lot of 60 would have been 
shipped back to us stamped as scrap. 
That’s why we stand firm on the 0.003- 
in. leeway. It’s to keep the human fac- 
tor on our side of the fence instead of 
the customer's. 


guess, 


to be close tolerance in 


“Then there’s another angle to this 
tolerance business that’s 
he went on to say. 


interesting,” 


Checking an Export Order 


“A year or so ago, a foreign manu- 
facturer in our line, had a large con- 
signment of tools made in this coun- 
try. He possessed poor facilities for 
checking these tools himself, but did 
not wish to rely solely on the maker's 
inspection. So, as he had had friendly 
relations with our company and knew 
we had the most modern inspection 
facilities, he asked us to make the check 
for him and certify as to their ac- 
curacy. 

“We were glad to do that for him, but 
as a result of our inspection of the pur- 
chases, were brought face to face with 
a new and perplexing problem. The 
tools proved to be unusually accurate, 
the average error being considerably 
less than that of any of our own sources 
of supply. 

“We were in a quandary as to the 
wisdom of certifying to this 
manufacturer, a true record of the 
errors as disclosed by our inspection. 
If, as might be expected, it was accepted 
by him as a fair sample of the state 
of the art in American tool practice, 
his next specification to this country 


foreign 


would use those tolerances as a basis. 
Any way we looked at it, it seemed 
unfair to the average American tool 
plant, to let loose a record that might 
result in unpleasant and expensive re- 
percussions. 

“What did we do? We certified the 
errors as within such-and-such limits. 
For example, a hob that showed a pitch 
error of 0.0002 in. we certified as with- 
in 0.0005 limit, which it most certainly 
was, and this concession to our coun- 
try’s average capacity for accuracy, we 
made all down the line.” 

Never before this conversation has this 
writer thought of tolerances as other 
than a matter of addition or subtrac- 
tion into which no question of ethics 
could possibly intrude. Maybe I was 
wrong. 
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-IDEAS- 


FROM PRACTICAL MEN 


Fastenings for Tension 
Springs—Discussion 
NOEL DEISCH 


In an article under the title given 
above (AM—Vol. 78, page 289), 
Charles Brau describes a simple fasten- 
ing for tension springs in which eyes or 
other modifications of the spring termi- 
nals are necessary, and which permits 
adjustment of the effective length of the 
spring. 

A well-known alternative for fastening 
springs consists in threading the spring 
over a bolt, or preferably into the 
threads of a nut. However, this method 
is open to the objection that in cases 
where the spring operates under con- 
siderable tension, it may slip from its 
fastening. Such a mishap can be pre- 
vented by using the arrangement illus- 
trated in Fig. 1, in which a threaded 
sleeve or nut, the crests of the threads 
of which have been largely cut away, is 
screwed over the bolt and against a 
shoulder, leaving a channel for the in- 
troduction of the spring. 

The relation of the threads is shown 
in Fig. 2, where it can be seen that the 
threads in the nut have been shaved 
down to leave an effective thread-depth 
of & in. With V-threads, the maximum 
diameter of spring wire that can be ac- 
commodated is about 0.030 in. By en- 
larging the troughs of the threads on 
the bolt with a round-nosed tool, wire 
up to approximately 0.050 in. can be 
accommodated, as shown in Fig. 3.. If 
it is desired to lock the spring, the nut 


can be retracted and the terminal coil 
of the spring can be screwed down into 
the narrowing, lower portion of the 
thread channel, it being pinched be- 
tween the nut and the bolt when the 
nut is screwed home. In this case the 
spring is not adjustable for length, ex- 
cept by cutting off portions of its end. 
Either of the fastenings described can be 
made hollow to permit the passage of a 
central member within the spring, as is 
sometimes necessary. 

The fastening described by Mr. Brau 
appears to be especially adaptable for 
use with large springs, whereas the ar- 
rangement described above is_ better 
suited for small springs. 


Method of Checking a 
Square and an Angle Plate 


J. H. BOULET, JR. 
Gage Division 

General Household Utilities Company 

For testing a square and an angle 
plate by the method about to be de- 
scribed, a surface plate is required, also 
a dial indicator, preferably reading to 
0.0001 in., mounted on a surface gage. 
It is assumed that a square and an 
angle plate, both of unknown accuracy, 
are to be tested. 

In the illustration is shown an angle 
plate A to which is clamped a square B, 
both of which are to be tested for accu- 
racy. It is assumed that the distance 
between points X and Y is 5 in., and 
that C-D is an imaginary, vertical line. 

















Fig. 1—Spring threaded on a bolt and held by a nut in which the 
apexes of the threads have been cut off. Fig. 2—Enlarged view of 


the threads in both bolt and nut. 


Fig. 3—Trough of threads in bolt 


enlarged to hold springs of larger diameter wire 






If, after checking points XY and Y 
with the indicator, the readings are 
alike, and that after reversing the 
square as indicated by the dotted lines, 
the indicator readings at points X’ and 
Y’ are the same as at X and Y, it would 
indicate that both the square and the 
angle plate are correct. 

Assuming that point Y checks 0.0005 
in. higher than point X, it indicates that 
angle DXY is 90 deg. minus 0.0005 in. 
in a distance of 5 in. If, in the re- 
versed position of the square, point Y’ 
checks 0.0001 in. higher than point X’, 
it indicates that angle CX’Y’ is 90 deg. 
plus 0.0001 in. in the same distance. 
The readings not being alike in both 
cases indicate that there are errors in 
both the angle plate and the square. 
The error in the angle plate is equal 
to one-half the sum of the opposite 


0.0005 0.0001 
=— a —— = 0,0008 
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in., and this amount deduced from the 


readings, or 
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By this method both the square 

and the angle plate can be tested 

and the errors of each can be 
found very accurately 


greater reading, or 0.0005 — 0.0003 = 
0.0002 in., indicates the error in the 
square. 

Assuming that point Y checks 0.0004 
in. higher than point X, it indicates 
that angle DXY is 90 deg. minus 0.0004 
in. in a distance of 5 in. If, after re- 
versing the square, point Y’ checks 
0.0003 lower than point X’, it in- 
dicates that angle CX’Y’ is 90 deg. 
minus 0.0003 in. in the same distance. 
In this case both readings being minus 
indicate that there is an error in 
the angle plate equal to one-half the 
difference of the two readings, or 
0.0004 — 0.0003 ‘ 

r —== 0.00005 in. Deduct- 
ing this amount from the greater of the 
two readings, or 0.00040 — 0.00005 = 
0.00035 in., it indicates that amount of 
error in the square. 

Assuming that point Y checks 0.0002 
in. higher than point X, it indicates that 
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angle DXY is 90 deg. minus 0.0002 in. 
in a distance of 5 in. If, after revers- 
ing the square, point Y’ checks 0.0002 
in. higher than point X’, it indicates that 
angle CX’Y’ is 90 deg. plus 0.0002 in. 
in the same distance. Since the error 
in the angle plate is equal to one-half 
the sum of the opposite readings, or 


0.0002 — 0.0002 : s 
PRA a ine — 0.0002 in., it has an 





v0 


error of that amount, but there is no 
error in the square. 


A Non-Acid Soldering Flux 


A soldering flux that will cut grease 
quite rapidly; that can be left on the 
soldered joints without fear of its caus- 
ing verdigris or eventual disintegration 
of the joints; and that will not injure the 
skin, is compounded as follows: 

1. To \% gal, of hydrochloric acid add 
as much metallic zinc as it will dis- 
solve. 

2. Dissolve 1 lb. of sal ammoniac in 1 
pt. of water. 

Mix the solutions and test the mix- 
ture with blue litmus paper. If the lit- 
mus paper turns red, showing acid re- 
action, it shows that not enough zinc 
was put into the acid. Add metallic 
zine in some form and shake thoroughly. 
After the mixture has stood for about 
ten minutes, test again. If the litmus 
paper remains blue, the acid has been 
neutralized and the flux is ready for use. 

This flux will be found to be su- 
perior to the usual flux made by dissolv- 
ing resin in alcohol, and the soldered 
joints need not be cleaned. 


Grinding Flat Boring- 
Cutters 


Cc. W. PUTNAM 


Where neither a cutter grinder nor a 
surface grinder are available, flat cut- 
ters for boring bars can be ground by 
the set-up shown in Fig. 1. The parallel 
A is attached to the flat rest of a floor 
grinder by bolts, elongated holes in the 
parallel providing for its adjustment. 

With the parallel set at about the 
angle shown, one edge of the cutter is 
slid past the corner of the grinding 
wheel, the rest being elevated above the 
center of the wheel to give clearance 
to the cutting edge. After one edge has 
been ground, the cutter is turned end 
for end and the other edge is treated in 
the same way. For further grinding, 
the parallel is tapped lightly toward the 
wheel with a soft hammer. By using 
the corner of the wheel for grinding, the 
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Fig. 1—The cutter is laid flat on the rest and is slid past 
the corner of the grinding wheel, being guided by the 


parallel set at an angle. 


Fig. 2—The boring bar is sup- 


ported on centers and the cutter is ground by the saucer- 
shaped wheel carried in a grinding attachment mounted 
on a block in the cross-slide 


wheel cuts much faster and is not so 
likely to draw the temper of the cutter 
as if the grinding were done on the 
face. 

A method of grinding a flat cutter 
without removing it from the boring bar 
is shown in Fig. 2. The boring bar 
is held on centers in a lathe and a port- 
able grinding attachment, electrically 
driven, is mounted on a block (not 
shown) in the cross-slide and is tilted to 
give the necessary clearance to the 
cutter. The spindle of the grinding at- 
tachment carries a saucer-shaped wheel. 
The cutter is supported by the flexible 
rest A, which has a blade of spring 
steel. After one edge of the cutter has 
been ground, the wheel is moved out 
of the way by operating the cross-feed 
and the boring bar is turned by hand 
in the direction of the arrow to bring 
the other edge of the cutter into grind- 
ing position. The wheel is traversed 
across the face of the cutter by oper- 
ating the cross-feed, and depth of cut 
is controlled by longitudinal movement 
of the carriage, 


Improvised Attachment for 
Hobbing Bevel Gears— 
Correction 


The last two paragraphs of the article 
(AM—Vol. 78 page 484) under this title 
should read: 

In operation, the attachment is 
mounted on the machine table in line 
with the helix angle of the hob, and 
with the work in place, the table is 
raised to the correct depth of cut. The 
work is then moved laterally past the 


hob, a table stop being provided to pre- 
vent the cutter from marring the flanged 
portion of the aluminum disk. The hob 
is run at a surface speed of 150 ft. per 
min. The actual cutting time is 25 sec. 
for each gear. Loading is simply a 
matter of screwing the combined disk 
and gear blank onto the threaded end 
of the work spindle. The action of the 
pivoted mountings for the chains and 
sprockets permits moving the table suf- 
ficiently for loading and unloading with- 
out disturbing the set-up. The floor 
to floor is less than 1 min. per gear. 

The gears hobbed by this attachment 
are of the straight bevel gear type. 
While the teeth are slightly thicker in 
the middle of the face, the gears are 
entirely satisfactory for the purpose 
served. 


Drilling Strainers 
AVERY E. GRANVILLE 


Strainers varying from 5 to 12 in. 
in diameter are used in large quantities 
by manufacturers of chemical apparatus. 
The strainers have rounded ends in 
which seven circular rows of holes are 
drilled. 

For drilling, the open ends of the 
strainers are placed over one of the 
steps of the cone in the fixture illus- 
trated, each step accommodating one 
size of strainer. The holes in each cir- 
cle are spaced by rotating the strainer 
on the cone by hand, the spacing being 
by eye only. The circles are spaced by 
tilting the hinged plate on which the 
cone is mounted. The amount the plate 
is to be tilted for each circle is deter- 
mined by thumbscrews entering through 
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The holes in the circles are spaced 
by the eye, but the circles are 
spaced by tilting the hinged plate 


cone is 


on which the 


mounted 


stepped 


certain holes in the pivoted uprights A 
into the hinged plate. 

Tilting the hinged plate also brings 
the part of the rounded end of the 
strainer in which the holes are to be 
drilled more nearly in a radial line with 
the drill, so that the drill does not have 
to be started on such a sharp slope as 
would be the case if the strainer were 
merely shifted off center for the circle 
spacing. 

A finished strainer and one to be 
drilled can be seen in the lower left- 
hand corner of the illustration. 


Puller for Bearing Shells 


NORMAN C. IRVINE 
Cornwall, Ontario, Canada 
The puller illustrated was designed for 
removing bearing shells from electric 
motors. It consists of the round nut A 
carrying the three fingers B; the binding 
washer C; and the necessary pulling bolt 



































With the binding washer and its 

nut removed, the device is put in 

place and the fingers are spread 

outward by a rod entered through 
a hole in the housing 


with its clamp and nut. The fingers are 
pivotally attached to the round nut, as 
can be seen in the view at the left. 

In use, with the fingers folded inward 
and the binding washer and its nut re- 
moved, the device is put in place. The 
fingers are then spread outward by a 
rod entered through the opening in the 
housing, the fingers spanning the end of 
the bearing shell. After replacing the 
binding washer and its nut, the bearing 
shell can be easily and quickly removed 
by tightening the nut on the clamp at 
the right. 


Grinding Threading Tools 


M. W. SEAVEY 


In grinding threading tools with the 
set-up in Fig. 1, the fixture is set at an 
angle of 30 deg. to the longitudinal 
travel of the machine table and the vise 
is swiveled in the vertical plane for 
grinding the side clearance and _ the 
front rake. 

With the fixture set at this angle, 
and before swiveling the vise, the line 
A-B at the cutting edge of the tool 
is parallel with the longitudinal travel 
of the table. But when the vise is 
swiveled in the vertical plane, the point 
B is raised farther from the table than 
is point A, and is moved farther from 
the wheel, so that the line A-B is no 
longer parallel with the longitudinal 
travel of the table. Therefore, the angle 
ground at the top of the tool will not 
be that at which the fixture is set, the 


error being indicated by the angle C. 


This is due to the axis D being at an 


angle with the longitudinal travel of the 
table. If the points A and B were re- 


volved about axis D as a center, they 
would describe the equivalent of a cone. 


Thus it is obvious that if the vise 
is swiveled any number of degrees in the 


vertical plane, an angle of error will be 
created at the top of the tool, its 
amount varying with the width of the 
tool and the amount that point A is off 
center with axis D. Nevertheless, the 
error will be there in some magnitude 
so long as axis D is not parallel with 
the longitudinal travel of the table. 

In the set-up in Fig. 2, the axis D is 
parallel with the longitudinal travel of 
the table and the vise is set at an angle 
of 30 deg. thereto. When the vise is 
swiveled in the vertical plane, points A 
and B are raised an equal amount from 
the table and are moved an equal dis- 
tance from the wheel. These conditions 
obtain because axis D is parallel with 
the longitudinal travel of the table, 
Thus, the top of the tool will be ground 
at the same angle at which the vise is 
presented to the wheel. If points A and 
B were now revolved about axis D as 
a center, they would describe the 
equivalent of a cylinder. 

These same conditions obtain in ma- 
chining any compound angles. It should 
be remembered that the equivalent of 
axis D should always be parallel with 
the longitudinal travel of the table, and 
that when this condition is fulfilled it 
will be an easy matter to machine com- 
pound angles on any work. 
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Fig. 1—The error caused by the axis D being out of parallel with the 

longitudinal travel of the table is indicated at C. Fig. 2—The faults 

of the fixture have been corrected and there will be no error in 
the cutting angle of the tool 
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SHOP EQUIPMENT 


NEWS 


Greenlee 4-Station Machine for 
Drilling and Tapping Angular 
Holes in Straight-Eight Blocks 


Introduction of forced-feed lubrica- 
tion for the camshaft and crankshaft 
bearings of automobile engines, and the 
change in location of the distributor and 
oil pump holes from the vertical to the 
angular position, have created a need 
for a machine to drill, chamfer, ream 
and tap all such angular holes in the 
cylinder block. The Greenlee Bros. & 
Co., Rockford, Ill., have developed such 
a machine for use on one of the new 
straight-eight cylinder blocks. The 
block enters the machine at the left 
end, station No. 1, with the bottom face 
down and the distributor side to the 
rear. It is transferred manually from 
one station to the next after each oper- 
ation, and leaves the machine at the 
right end. 

Each station has its own independent 
locating and clamping mechanism as well 
as independent feed, thus making each 
station a complete machine in itself. All 
drilling and chamfering operations are 
performed in the first three stations and 
tapping operations in the fourth or last 
station. These operations follow: 

First station—Drill five 0.348-in. 
holes through the oil gallery to the cam- 
shaft bearings, 3 in. deep; drill, counter- 
bore, and chamfer distributor hole; drill 
‘o-in. oil hole from pump to oil gallery. 

Second station—Drill five ¥s-in. oil 
holes from crankshaft bearings to cam- 
shaft bearings; drill one, 0.261-in. hole 
through the distributor hole, 334 in. 
deep; drill two, 0.261-in. holes in the 
face of distributor boss. 

Third station—Drill five 0.348-in. oil 
holes to camshaft bearings from oil gal- 
lery; chamfer two, G-size holes in face 
o! distributor boss; semi-finish ream dis- 
suitor hole; drill 4i-in. oil gage hole; 


ty 
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chamfer one G-size hole on side of dis- 


tributor boss. 

Fourth station—Tap five holes from 
oil gallery to camshaft bearing, g-in. 
pipe tap; tap two, y-18 holes in face 
of distributor boss; tap one, 1-18 hole 
in side of distributor boss. 

In each of the three drilling stations 
there is one Greenlee standard cam- 
feed unit which, through racks and pin- 
ions, feeds all other drillheads in that 
station. One of these units is shown 
in the lower front of the second station, 
The other two are shown at the rear 
of the machine. All drill units are in- 
dependently adjustable for depth of feed, 
but the total stroke of each rack-feed 
head is dependent upon that of the cam- 
feed unit. ‘The feed in the first three 
stations is electrically controlled by a 
pushbutton, operating in conjunction 
with a solenoid-controlled clutch. In 
the fourth station all tapping heads are 
independent of each other with regard 
to stroke, adjustment and control, each 
having screw feed and being driven by a 





Front and rear views of the Greenlee Four-Station Machine for drill- 

ing and tapping all angular holes in a straight-eight engine block. 

The first three stations perform the drilling, chamfering and reaming 
operations, whereas the last station does the tapping operations 





reversing motor with a limit switch and 
pushbutton control. 

The machine is subject to modifica- 
reference to number of sta- 


tion with 


Gleason No. 14 


tions and operations to be performed. It 


can be adapted to other parts where the 


size and shape allow for this method of 
handling. 


Spiral-Bevel and Hypoid Gear Grinder 


The Gleason Works, 1000 University 
Ave., Rochester, N. Y., has developed a 
grinder that overcomes the difficulties 
encountered from the deformation which 
occurs in heat-treating spiral-bevel and 
hypoid gears. It permits the teeth of 
any gear within its capacity to be finish 
ground to the closest limits found pos- 
sible with this operation. 

The tooth surfaces are ground with a 
flaring cup wheel. The use of this type 
of wheel has advanced the art of grind- 
ing spiral-bevel and hypoid gears to the 
point where it is now possible to grind 
them faster than it is possible to finish 
cut them. This wheel is carried from 
end to end by an oscillating motion to 
grind the teeth for their full length. 
With a wheel of this type, the area of 
contact is limited so that stock can be 
removed rapidly without danger of 
burning. Both sides of a tooth space 
are ground simultaneously. 

In the grinding operation, the wheel 
is fed into the gear until the full depth 
position is reached, then the wheel is 
withdrawn and the gear indexed. Alter- 


nate grinding and indexing proceed until 
all the teeth have been ground. Then 
the machine is stopped automatically. 

The wheel dressing operation is manu- 
ally controlled. Dressing diamonds are 
located in a fixed position above the 
normal operating position of the wheel, 
which is swung to a positive stop for 
dressing by lengthening the oscillating 
stroke. Both sides and the point of 
the wheel are dressed simultaneously by 
the movement of a single hydraulically 
controlled piston. A jogger valve, which 
is graduated to permit selection and 
change in speed of diamond travel, con- 
trols the mechanism. The positions of 
the dresser diamonds, which are set by 
vernier and micrometer readings, result 
in the dresser becoming a gage. The 
wheel adjusting unit is hydraulically 
clamped on all four corners after ad- 
justments have been made to compen- 
sate for wheel wear. 

The wheel spindle is mounted on pre- 
loaded anti-friction bearings and is 
driven from a motor in the base by a 
combination V-belt and spiral-bevel gear 


drive. A one-piece housing supports the 
wheel spindle oscillating and dressing 
mechanisms, and is bolted directly to 
the frame. The working mechanism is 
completely inclosed, but is readily ac- 
cessible for setting up or inspection. 

Chucking and dechucking of the work, 
the movement of the work head into 
and out of operating positions, and the 
clamping and releasing of the workhead 
in the operating position are controlled 
from a single manually operated valve. 
When this valve is moved in the one 
direction the following operations take 
place in their proper sequence: (1) 
gear is clamped to arbor; (2) workhead 
advances into grinding position, (3) 
work head is clamped. When the grind- 
ing operation is completed, the operator 
moves the control valve lever in the 
opposite direction and the above opera- 
tions are reversed. Manual clamping 
and unclamping operations are unneces- 
sary. A feature of these automatic 
functions is that the gear cannot be ad- 
vanced to the grinding position until it 
is properly secured on the arbor. After 
the last tooth space has been ground, 
the machine is automatically stopped 
and a tell-tale light notifies the operator 
that the machine is ready for wheel 
dressing. 

A spring type of chucking mechanism 
is built into the spindle, and the work 
spindle carrying unit is adjustable ver- 
tically on a column. The workhead 
proper is adjustable longitudinally and 
radially. A rigid stock dividing gage 
unit is mounted on the front end of 





Left—Front view of Gleason No. 14 Spiral-Bevel and Hypoid Gear Grinder that uses a flaring cup wheel 


by which the area of contact is limited so that stock is removed rapidly without burning. 
of the tooth space are ground simultaneously. 


Right—Rear view of machine. 


Both sides 
The hydraulic unit fur- 


nishes power to all hydraulic functions and pumps supply metered oil for lubrication 
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the work head, and before the gear is 
clamped, it is positioned with this gage 
for equal stock removal from the teeth. 

Motions necessary to operate the in- 
dex mechanism are accomplished me- 
chanically from a cam which is part of 
the feed unit. A hardened and ground 
index plate, which has the same number 
of notches as there are teeth in the gear 
being ground, positions the spindle. This 
plate is mounted directly on the spindle, 
but the entire indexing unit is located 
at the rear of the work head. 


A single hydraulic supply unit is built 
into the machine to furnish power to all 
the necessary hydraulic functions. 
Change gears permit changing the time 
per tooth and the number of strokes of 
the grinding wheel per minute. A built- 
in pump supplies the entire feed unit, 
wheel spindle, and all auxiliary parts 
concealed in the housing with a meas- 
ured amount of oil. Two plunger pumps 
furnish lubricant to the wheel-carrying 
cross-slide, work spindle, workhead, and 
the entire index mechanism. 


Norton Type C 16-In. Cylindrical Grinder 


The Norton Co., Worcester, Mass., 
has announced the Type C 16-in. cylin- 
drical grinder which is quite similar in 
design to the 10-in. Type C. line (AM— 
Vol. 77, page 764). This machine is 
offered as a motor-driven type only, the 
grinding wheel spindle being driven by 
an individual’ motor mounted directly 
un the wheel-slide. Likewise, the head- 
stock is driven from an adjustable-speed 
d.c. motor mounted on the unit, while a 
third motor drives the pumps and table 
traversing mechanisms. 

The machine will swing 16% in. over 
the saddle and mounts either a 30- or 
36-in. wheel. It is built in lengths of 
36, 48, 72, 96, 120, 144, 168 and 192 in., 
and is offered either with hydraulic 
table traverse or mechanical traverse. 
If desired, it can be supplied as a 
hand traverse machine. The _head- 
stock weighs approximately 950 lIb., has 
a bearing for the table of more than 19 
in. long, and mounts a 154 in. diameter 
center. The footstock weighs over 200 
lb., has a bearing on the table of 1454 
in. and mounts a 154 in. diameter 
center. 

One of the features of this machine 
is the grinding wheel unit that weighs 
nearly 3,400 lb. The spindle is made of 
heat-treated alloy steel and is over 42 
in. long. The large bearing is 4%4 in. 
in diameter by 10% in. long, while the 
small bearing is 37 in. in diameter by 


814 in. long. Both bearings are flood 
lubricated, the oil passing through a 
filter. Three spindle sheaves are fur- 
nished as standard equipment. V-belts 
are used for the drive from the motor to 
the spindle. There are no idlers or in- 
termediate shafts. 

Table speeds for hydraulic traverse 
machines range from 6 in. per min. to 
22 ft. per min. and on mechanical 
traverse machines from 71% in. per min., 
to about 9% ft. per min. The weight of 
the machine complete with the motors 
is 18,000 lb. for the 36-in. length, and 
26,000 Ib. for the 192-in. length. 


Elliott Steam-Operated 
Cooler 


The Elliott Company, Pittsburgh, Pa., 
has developed a steam-operated cooler, 
which is now being built in three dif- 
ferent sizes up to 15-tons capacity. The 
equipment has no moving parts except 
for the small pumps, can be operated on 
waste steam, and uses no refrigerant 
other than water. An application in 
metal-working plants is the cooling of 
quenching solutions in heat-treating de- 
partments. It will also supply cooled 


water for use in unit or central air 
coolers and humidifiers to provide cooled 
air to shops and offices. 
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The steam cooler is contained within 
a single tank and is 2 ft. in diameter 
and approximately 6 ft. in height. 
Within the tank is a low-pressure evapo- 
rating compartment, a compressor of the 
steam jet type and a condenser. On 
the exterior of the tank is one pump 
for removing and circulating the cooled 
water and another pump to remove the 
condensing water from the condensing 
compartment. An _ auxiliary, motor- 
driven vacuum pump is mounted on the 
side of the unit for the purpose of main- 
taining a moderately reduced pressure 
in the condensing compartment. The 
entire cooling unit can be installed in a 
space less than 3 ft. sq. and 8 ft. high. 
The unit will operate on waste steam at 
a pressure of 3 lb. per sq.in. 


**Peerless’’> Model 11 
Continuous 
Blue-Printing Equipment 


A continuous blue-printing, washing 
and drying machine that produces blue 
prints at the rate of 12 ft. per min. 
has been developed by the C. F. Pease 
Co., 813-821 North Franklin St., Chi- 
cago, Ill. When equipped for making 
negatives this Model 11 machine will 
produce them at proportionately low 
cost. 

Three units comprise the machine; a 
blue-printing machine, a washing unit 
and a potashing and drying unit. The 
blue-printing machine can be operated 
independently from the other equipment 
by means of a clutch. Paper up to 42 


551 








“Peerless” Model 11 

Blue-Printing, Washing 

and Drying Equipment 

for making blue prints 

and blue-line prints up 
to 42 in. wide 


in. wide can be handled. Power is fur- 
nished by a 4-hp. motor, operating on 
220 volts, d.c. or a.c. Either a gas- or 
electrically heated dryer can be speci- 
fied. The drying unit is designed to 
give equalized distribution of heat. A 
series of rolls produces a special ironing 
effect as the paper travels under tension 
through the dryer and into the auto- 
matic rolling-up device ready for trim- 
ming. 


Hardinge Inclosed-Head 
Precision Bench Lathes 


Hardinge Bros., Inc., Elmira, N. Y., 
is now offering a line of precision motor- 
driven bench lathes of inclosed-head de- 
sign and with speed change control 
levers at the head. The claims for the 
inclosed-head design are: approximately 
25 per cent heavier than regular cone- 
driven models; heavier cuts and simpli- 
fied operations possible; high spindle 
speeds allowed, and a tailstock of en- 
gine lathe design. The headstock frame 
is cast in one piece to inclose three end 
less V-belts. The speed change levers 
operate electrical controls to the drive 
that gives six forward and six reverse 
spindle speeds, without the use of driv- 
ing gears, clutches or loose pulleys. 
Bench lathes are offered in five 
varying from 1% to 1 in. collet capacity, 
7 and 9 in. swing, for bench or cabinet 
mounting. A new bulletin completely 
describes these machines. 


sizes 


Inclosed-head design 
permits heavier cuts, 
simplified operation, 
and higher spindle 
speeds. Five sizes range 
from 4 to 1 in. collet 
capacity 





Fox Non-Electric 
Thermostatic Valves 


valves for 
of tem- 
been de- 


Non-electric thermostatic 
automatic and remote control 
perature and pressure have 
signed by the Fox Engineering Co., 36 
Portland St., Boston, Mass. These self- 
contained units cover the range of tem- 
peratures and pressures that are most 
commonly used. Illustrated is a liquid 
control of the immersion and_ surface 
type that is built in two temperature 
ranges—100 to 180 deg. F. and 200 to 
400 deg. F. The differential is 5 to 10 
deg. These controls have two meter- 
ing valves to allow for both intermittent 
and continuous operation. Actuation of 
the valves is by means of a bellows. 











**Kux Hi-Heat’’ Material 


The Kux-Lohmer Machine Co., 2145- 
17 Lexington St., Chicago, Ill., is pro- 
ducing a “Hi-Heat” material which is 
heat-resisting to 1800 deg. F., non-grain 
growing and anti-corrosive. The ma- 
terial is unaffected by aluminum or zinc, 
lead and tin-base alloys, and therefore 
is offered for use in metal pots, plung- 
ers, plunger sleeves, nozzles, thermal- 
couple protecting tubes and ladles for 
die-casting machines. It is also offered 
for metal pots, ladles and other parts 
used in making castings by the hand, 
slush or permanent-mold processes. Spe- 
cial working of the material necessitates 
that the machining operations be done 
in the supplier’s plant. Present pat- 
terns, with slight modifications, can be 
used. Besides the above applications 
the material is suitable for annealing 
furnace boxes and ovens of all kinds. 
It can be machined to accurate dimen- 
sions and can be highly and perma- 
nently polished. The coefficient of ex- 
pansion is high, but the material returns 
to‘its original size upon cooling. Ten- 
sile strength ranges from 45,000 to 50,000 
lb. per sq.in., and the hardness from 
250-270 Brinell. 


**Metalspray”’ Models 81 
and 126 Guns 


The Metal Spray Co., 113 Llewellyn 
St., Los Angeles, Calif., is now building 
an improved “Metalspray” gun in two 
sizes, Models 81 and 126. Model 81 
sprays all metals in 12-gage B & S size 
wire, weighs 314 lb. and produces a 
fine spray and a dense deposit. Model 
126 sprays all metals in %-in. wire, 
sprays a dense deposit and is particu- 
larly suited for the heavy deposits nec- 
essary in building up machine parts. 
The weight is 334 lb. 

In these spray guns the power plant 
is separated from the combustion unit. 
The rear of the wire nozzle channel is 
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open to the atmosphere and therefore 
gases can not collect. The one-piece 
nozzle has a special nickel-copper alloy 
tip. Only the air caps which focus. the 
air upon the molten wire are changed 
for the different metals. Individual 
valve controls are supplied for acetylene, 
oxygen and air. Knurled wire feeding 
wheels are located outside the gear case 
to obtain visible control and to prevent 
excessive gear wear from the metal par- 
ticles and scale on the wire. Turbine- 
air control valves and all other controls 
are on one side of the gun for easy 
operation. 


**H-P-M’’ Plastic 
Molding Presses 


The Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio, has developed a line of 
plastic molding presses with individual 
electric drive through the company’s 
“Dual-Speed” hydro-power transmission. 
Each self-con- 
tained, the press cylinder and control 
valve equipment being inclosed within a 
pedestal that contains the supply of 
operating oil. The controls provide ad- 
justable automatic pressure control, 
regulation of speed of ram movements 
and special control whereby the rate of 


press is compact and 

















“H-P-M Hydro-Power” Molding 

Press fitted with bolsters and power 

ejectors to operate semi-automatic, 

multiple-cavity, chambered molds 
with knockouts 
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pressure increase is automatically gov- 
erned according to a pre-determined ad- 
justment. The last control introduces 
a new concept in the application of pres- 
sures to the molding art, superseding 





the “stair-step” method of changing 
pressures. The press is arranged for 
rapid closing of the molds. Six stand- 
ard sizes available range from 50 to 300 
tons pressure capacity. 


Rockford Improved “Hy-Draulic” Shaper 


The Rockford Machine Tool Co., 
Rockford, Ill., has redesigned its “Hy- 
Draulic” shaper (AM—Vol. 75, page 
829) to take advantage of developments 
in the application of hydraulic power to 
machine tool drives and to improve 
many details of design, construction and 
operation. Hydraulic power was origi- 
nally aplied to the ram to secure prac- 
tically constant cutting speed and pres- 
higher return rapid 
reversal. Feeds were also derived from 
hydraulic means. As in the earlier 
model, the hydraulic power is applied 
directly to the ram but in a different 
way and by means of different hy- 


sure, ratio and 


draulic circuits. Different hydraulic 
pumps are also employed. The _ hy- 
draulic power for feeds and _ rapid 


traverses is now applied directly to the 
table and rail in a manner similar to 
that of the ram drive without any in- 
tervening mechanism. 

A flange-mounted motor A drives the 
machine more directly than previously. 
Controls for the hydraulic power circuits 
are grouped in a panel on the operators 
side of the machine. A ram reversing 
mechanism B has been simplified and 
improved. Speed selector C now resem- 
bles a radio dial instead of a micrometer 
barrel. The table and rail support are 
clamped by a single movement of levers 
D and E, instead of by several clamp- 
ing nuts. The stop for the cross-feed 
screw now has a micrometer adjustment 
that can be set to remove any desired 
quantity of metal to 0.001 in., and then 
the feed stops automatically. A_ single 
lever F controls direction of all feeds 





and rapid traverses. Lever G controls 
length and position of the ram stroke 
and can be adjusted without stopping 
the ram or using tools. Lever H gives 
sensitive control of power rapid traverses 
for table and rail. 


National Forging 
Machine Equipped with an 
Air Clutch 


As alternate equipment for the quad- 
ruple-abutment starting and stopping 
clutch. furnished on high-duty forging 
machines built by the National Ma- 
chine Co., Tiffin, Ohio, a simplified air 
clutch is now available. The latter 
clutch eliminates the noise caused by 
the pick-up when the clutch block en- 
gages the abutment in the gear. Pres- 
sure is applied to the friction disks by 
a large-diameter air plunger that forces 
the plates together quickly. Heating is 
Multiple disks of large 
area are employed to allow low unit 


thus avoided. 


pressure and maintain a low tempera- 





An improved hydraulic 
circuit, simplified 


stroke control, single 


lever control for all 
rapid tra- 


other re- 


feeds and 
verses, and 
finements are found in 
the Rockford “Hy- 
Draulic” Shaper 








ture even when tripped at frequent 
intervals. 

When the air pressure is released, com- 
pression springs not only expel the used 
air but separate the friction plates. A 
small amount of air is required and a 
low pressure will operate the clutch. 





A “friction-slip relief” is supplied as a 
separate unit to serve as a safety re- 
lease for overloads on the machine. The 
company is building a full range of 
sizes of these air clutches and will fur- 
nish them for other uses requiring large 
driving torque and fast operation. 


Bliss Welded-Steel Presses 


The E. W. Bliss Co., Toledo, Ohio, re- 
cently built two large power presses of 
steel plate construction fabricated by 
welding. The press illustrated is said 
to be the largest built in this way. All 
welded members are annealed to remove 
internal strains. The press shown is of 
the four-point type with connections at 
the four corners of the slide, adapting it 
to widely unbalanced loading. The 
shafts are 16 in. in diameter and are 
loaded in shear. Working capacity of 
the press is 1800 tons, plus 300 tons for 
drawing cushions. Distance between 
housings is 252 in., and the bed meas- 


ures 68 in. front to back while the slide 
face measures 241 in. by 52 in. Stroke 
of the slide is 16 in., and the speed is 7 
strokes per min. Weight of the press 
complete is about 750,000 Ib. 

Another press, not illustrated, is a 
double-eccentric machine of the front- 
to-back shaft type. The rating is 1,200 
tons, the stroke 18 in. at 10 strokes per 
min. The slide is fitted with right 
and left cross bar knockouts which are 
air counterbalanced. The bed area is 
50 x 148 in. A fast-acting pneumatic 
friction clutch with an electric control 


gives convenience and freedom from 





Fig. 1—Forming two automobile frame side rails per stroke in 5/32 in. 

steel or one truck siderail from } in. stock can be done with this Bliss 

Welded-Steel Press, which has a working capacity of 1800 tons, plus 
300 tons for the drawing cushion 








ew uw. 


Fig. 2—-Arrangement of shafts and 
gearing in the press crown. Eccen- 
trics at each end revolve in opposite 
directions so that side thrusts are 
balanced within the press slide 


maintenance costs. This press, as well 
as the one illustrated, is equipped with 
Marquette hydro-pneumatic cushions in 
the beds, with automatically timed lock- 
ing devices. Three cushion units in the 
press beds are controlled as a single unit, 
and the pressure is adjusted to gage by 
a turn of the wrist. 

Fig. 2 shows the arrangement of 
shafts and gearing in the press crown. 
The eccentrics are cast steel. Eccen- 
trics at each end of the crown revolve 
in opposite directions so that side thrust 
due to angularity of the connection is 
balanced within the press slide. All 
bearings are bronze bushed or bronze 
lined, with the exception of the Timken 
bearings used for the drive shaft and 
flywheel. 


H.B.D. Spray Gun 


During the last few years the solid 
content of finishing materials has been 
imereased, thus making it more difficult 
to break up and to apply them with the 
ordinary spray gun. Also, newer finish- 
ing materials have been found difficult 
to apply with ordinary spraying equip- 


ment. As the result, production speeds 
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have suffered. To meet these require- 
ments a No. 5 spray gun has been de- 
veloped by the H.D.B. Corp., 900 No. 
Spaulding Ave., Chicago, Il]. The gun 
produces a highly atomized break-up of 
material, and yet the actual velocity of 
the spray is reduced so that a very 
noticeable portion of the usual spray 
mist is eliminated. For this reason, the 
material does not strike the sprayed 
surface at the usual high speed, and ma- 
terial, which has already been applied, 
and which is still wet, is not rippled. 
The spray gun is balanced to eliminate 
handling difficulties. 


*“Unbrako”’ Knurled 
Socket-Head Capscrew 


The Standard Pressed Steel Co., Jen- 
kintown, Pa., is now offering its 
“Unbrako” socket-head capscrew with 
a knurled head. The object of knurling 
is to make the driving of screws quicker 
and cheaper, particularly in such work 
as in big automotive dies where many 
screws are involved. In intricate die as- 


Knurled “Unbrako” 
Socket-Head Capscrew 
for which U. S. and 
foreign patents are 
pending 
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semblies there may be socket-head 
screws that cannot be reached with a 
wrench once the die is in the press, and 
pliers may have to be used. The me- 
chanic may prefer to use his fingers to 
tighten the screws, and the knurling 
makes this possible. 


**Hicycle”’ Electric Screw 
Driver and Drill 


The Chicago Pneumatic Tool Co., 6 
East 44th St., New York, N. Y., is now 
offering the No. 15N electric screw 
driver and the No. 14 electric drill. 
Both of these tools operate on 3-phase, 
180-cycle current at 220 volts. The No. 
15N screw driver has a pistol grip. A 
positive jaw-clutch is built into the nose 
of the gear case. Screw drivers can be 
furnished with bits or finders in rotating 
or non-rotating types for any head or 
type of screw within the capacity of the 
tool. The model operating at a free 
speed of 750 r.p.m. will drive a No. 6 
screw or a yYs-in. nut. The weight is 
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Hicyecle No. 15N Electric Screw Driver 





Hicycle No. 14 Electric Drill 


514 |b., the length overall, 1354 in., 
spindle offset, 14 in., and the loaded 
speed, 675 r.p.m. Another model oper- 
ates at a free speed of 500 r.p.m., and 
at a loaded speed or 450 r.p.m. It will 
drive a No. 8 screw. 

The No. 14 electric drill has a bonnet- 
type switch, and is made in _ three 
models, operating at free speeds of 2,800, 
2400 and 2,000 r.p.m. respectively. 
Loaded speeds are 2,575, 2,200 and 1,840 
r.p.m. respectively. Drilling capacity in 
each case is *s in., the weight is 454 
lb., the length overall, 11 in. 


Taylor-W infield Universal 
Seam W elder 


Wider operating range and greater 
flexibility are claimed for the “SW-100 
Series” universal air-operated seam 
welder now being built by the Taylor- 
Winfield Corp., Warren, Ohio. The ma- 
chine is arranged so that the rolls can 
be turned either to the right or to the 
left of the knee for longitudinal as 
well as cross welding. The upper roll 
is driven positively through spiral gears 
from a gear reduction unit at the rear 
of the machine, and is connected to the 
motor by a vari-speed drive unit. Weld- 
ing speeds range from 45 to 130 in. per 
min. The current is carried to the re- 
volving spindles from the spindle bear- 
ings by an improved construction that 
provides maximum conductivity and 
eliminates freezing. Pressure on the 
upper roll may be supplied by weights 
mounted directly on the head spindle, 
by the same air cylinder that lifts the 
head, or by a combination of the two. 
An adjustable stop limits the opening 
of the upper head, permitting a verti- 
cal adjustment from 14 to 2 in. The 
lower roll support has a vertical ad- 
justment of 4 in. to provide for wear on 
the welding rolls. 








Taylor-Winfield 


SW-100 = Series 

Universal Seam Welder with an air- 

operated head and a driven upper 

roll. An auto coil and a 16-step 

regulator provide wide operating 
range 


A pancake-type transformer of 100 
kva. capacity, with water-cooled second- 
aries, is mounted inside the fabricated 
steel frame of the welding machine. 
Heat regulation is provided through an 
auto-coil also mounted in the frame, the 
leads extending to a sixteen-step regu- 
dator, giving a close adjustment of weld- 
ing heats. 

The head is raised and lowered by 
means of an air cylinder controlled by a 
four-way, foot-operated valve. A pres- 
sure switch automatically controls the 
current in such a way that the current 
cannot be on before the pressure is 
built up on the rolls, and so that the 
current is cut off before the pressure is 
released. Current interruption may be 
provided through a synchronous-driven 
interrupter or a thyratron control unit. 


Signal Portable Electric 


Grinder 


A light-duty portable electric grinder 
has been developed by the Signal Elec- 
tric Mfg. Co., Menominee, Mich. The 
body and handle of the tool are of cast 
aluminum; entire weight is 9 lb. Over- 
all length is 14%¢ in.; diameter, 4 in. A 
universal motor for 110 volts, 25 to 60 
cycles, is supplied. Speed at no load is 











3,400 r.p.m., and the current taken is 
1.5 amp. Brushes are accessible from 
the outside and 8 ft. of heavy-duty, 
rubber-covered cord and a 4-in. gen- 
eral-purpose grinding wheel are supplied. 
Bearings are bronze, wool packed, and 
a thrust ball bearing is used on the 
shaft wheel. Gears are special alloy, 
heat-treated. 


‘‘Mipor’’ Separator for 
Exide-Ironclad Batteries 


The Electric Storage Battery Co., 
Philadelphia, Pa., has announced that 
“Exide-Ironclad” batteries are now be- 
ing equipped with separators made of 
“Mipor.” This material is vulcanized 
rubber which is permeated with count- 
less microscopic passages permitting free 
diffusion of the electrolyte. So small 
are these passages that the most minute 
solid particles of active material are pre- 
vented from passing through. These 
separators are not affected by the elec- 
trolyte solution in a battery, and be- 
cause they are vulcanized they are im- 
mune to heat developed in the battery. 


e TRADE « 
PUBLICATIONS 


Air Toots. Catalog No. 10, issued 
by the Rotor Air Tool Co., 5704 Carne- 
gie Ave., Cleveland, Ohio, shows air 
tools for grinding, buffing, sanding, drill- 
ing, wire brushing, and lists under each 
section all of the tools used for the par- 
ticular operation, together with specifi- 
cations for accessories. 

Bearines. The Medart Co., St. Louis, 


Mo., has available a 24-page loose- 
leaf bulletin, termed “The Medart- 
Timken Engineering Journal,” that 


covers complete specifications, dimen- 
sions, load ratings and other informa- 
tion on the four series of Medart-Tim- 
ken bearings, that are being furnished 
in standard housings. 

Bearinas. Catalog No. 11 published 
by the Gwilliam Co., 360 Furman St., 
Brooklyn, N. Y., shows a line of ball 
and roller bearings as follows: roller 
thrust bearings, thrust bearings with 
leveling plates, ball-thrust bearings with 
flat races, ball thrust bearings with 
grooved races, ball thrust bearings with 
bands, ball step bearings, special bear- 
ings, journal roller bearings and metal 
balls. 

Bettina. E. F. Houghton & Co., 240 
West Somerset St., Philadelphia, Pa., 
have published a 16-page brochure en- 
titled “The Story of Vim Tred Leather 
Belting,” giving service records over the 
past two years. 
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Bronze Wexpine. Because of im- 
portant advances in the use of oxy-acety- 
lene bronze-welding processes, The 
Linde Air Products Co., 30 East 42nd 
St., New York, N. Y., has brought out a 
new edition of an eight-page pamphlet 
entitled “The Progress of Bronze-Weld- 
ing.” In addition the company has 
added another five-page pamphlet en- 
titled “The Principles of Bronze- 
Welding.” 


Cuvucks, Exectric. Bulletin No. 
120-C, prepared by the Cushman Chuck 
Co., Hartford, Con., shows electric 
chucks actuated by “Cushmatic” power 
units. Special drawings, exploded views, 
specifications and dimensions, together 
descriptions of the control units make 
the operation and construction of these 
chucks exceptionally clear. 

Curter Grinper. Catalog 0-34, pre- 
pared by the Landis Tool Co., Waynes- 
boro, Pa., describes the 12x32 in. tool 
and cutter grinder in great detail, show- 
ing several typical set-ups with both 
plain and universal attachments, and 
the application of other attachments. 


Grinpers. Portable precision grind- 
ers and related products of the Dumore 
Co., Racine, Wis., are discussed in a 
catalog which gives information on such 
subjects as “Selecting the Proper Grind- 
ing Wheel,” “Relation of Grain Size to 
Finish,” “Work Speeds,” and other im- 
portant chapters. 


Kryseatinc Macurines. Catalog No. 
534, prepared by the Mitts & Merrill, 
Inc., Saginaw, Mich., shows its line of 
“Giant” keyseaters, the standard key- 
ways readily cut on such machines, com- 
plete specifications for all models built, 
tooling and set-up equipment, outline 
drawings, instructions for grinding cut- 
ters and method of holding bars, and a 
chart for estimating time for cutting in- 
ternal keyways. 


LupricaANts AND CooLants. Under , 
the title of “Lubricants and Coolants 
for Metal Cutting” the Socony-Vacuum 
Oil Co. Inc., New York, N. Y., presents 
a small handbook covering the funda- 
mentals of cutting, cutting operations, 
metals and recommendations, Socony- 
Vacuum cutting oils, S.A.E. numbers of 
various and a chart of recom- 
mendations. Numerous diagrams show 
the method of application for coolants 
on various machine tools. 


steels, 


Lupricants. A report concerning the 
use of colloidal-graphited lubricants in 
ball bearings is being distributed by the 
Acheson Colloids Corp., Port Huron, 


Mich. 


Non-Sparkine Toots. Technical data 
on beryllium copper and _ illustrations 
and specifications of the various non- 


sparking tools made from this ma- 


terial are shown in a four-page circular 
available from Stanley Tools, New Brit 
ain, Conn. 


Packines. A 48-page, 74x10 in. cata 
log showing 60 different types of pack 
ings has been published by the Johns 
Manville Co., 22 East 40th St., New 
York, N. Y. The catalog includes ; 
complete table of recommendation: 
showing the type of packing best suited 
for each requirement. 


Spot We.tpine Controis. The West 
inghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., is distributing Leaflet 
20619, describing an electronic contactor 
timer for spot welding. 


SquaRING SHears. Bulletin No. 71-E, 
issued by the Niagara Machine & Tool 
Works, Buffalo, N. Y., describes power 
squaring shears in capacities for No. 14 
gage soft steel and lighter. 


Sraintess Ciap Steer. Fabrication 
of stainless-clad steel is discussed in a 
16-page booklet issued by the Ingersoll 
Steel & Disc Co., 310 South Michigan 
Ave., Chicago. The “Manual of Weld- 
ing and Fabricating Procedures for 
IngAclad Stainless Clad Steel,” takes up 
the methods of welding, lock seaming, 
riveting, deep drawing, heat-treating 
and pickling of stainless clad steel, be- 
sides giving specific suggestions as to 


machining. Many illustrations are in- 
cluded. 
Srarters. Reduced-voltage starters, 


auto-transformer type, for squirrel-cage 
induction motors are described in Bul- 
letin GEA-1979 issued by the General 
Electric Co., Schnectady, N. Y. 


Street Stock List. A combined stock 
ist for five warehouses of the Jones & 
Laughlin Steel Corp., Pittsburgh, Pa., is 
now available. 


Syntuetic Resins. The Bakelite 
Corp., River Road, Bound Brook, N. J., 
has prepared a 24-page booklet “Bake- 
lite Synthetic Resins for Paints and 
Varnishes.” Although primarily in- 
tended for the manufacture of special- 
ized finishes, it is of value to others in 
showing the progress in the manufacture 
of synthetic materials with greater cor- 
rosion resistance and longer life. 


Toots. A booklet published by the 
Brown & Sharpe Mfg. Co., Providence, 
R. L., lists new micrometers and other 
measuring tools, gages, arbors, shop 
equipment and pumps. 


V-Be.tt Data Book. List prices on 
“Condor” V-Belts and 50 pages of en- 
gineering information are contained in 
the 1934 edition of the V-Belt engineer- 
ing data book published by The Man- 
hattan Rubber Manufacturing Division 
of Raybestos-Manhattan, Inc., Passaic, 


N. J. 
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